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Abstract
Young	 ﾠinfants	 ﾠare	 ﾠsensitive	 ﾠto	 ﾠself-ﾭ‐directed	 ﾠsocial	 ﾠactions,	 ﾠbut	 ﾠdo	 ﾠthey	 ﾠappreciate	 ﾠthe	 ﾠinten-ﾭ‐
tional,	 ﾠtarget-ﾭ‐directed	 ﾠnature	 ﾠof	 ﾠsuch	 ﾠbehaviors?	 ﾠThe	 ﾠauthors	 ﾠaddressed	 ﾠthis	 ﾠquestion	 ﾠby	 ﾠ
investigating	 ﾠinfants’	 ﾠunderstanding	 ﾠof	 ﾠsocial	 ﾠgaze	 ﾠin	 ﾠthird-ﾭ‐party	 ﾠinteractions	 ﾠ(n=104).	 ﾠTen-
month-ﾭ‐old	 ﾠinfants	 ﾠdiscriminated	 ﾠbetween	 ﾠ2	 ﾠpeople	 ﾠin	 ﾠmutual	 ﾠversus	 ﾠaverted	 ﾠgaze,	 ﾠand	 ﾠex-ﾭ‐
pected	 ﾠa	 ﾠperson	 ﾠto	 ﾠlook	 ﾠat	 ﾠher	 ﾠsocial	 ﾠpartner	 ﾠduring	 ﾠconversation.	 ﾠIn	 ﾠcontrast,	 ﾠ9-ﾭ‐month-old	 ﾠ
infants	 ﾠshowed	 ﾠneither	 ﾠability,	 ﾠeven	 ﾠwhen	 ﾠprovided	 ﾠwith	 ﾠinformation	 ﾠthat	 ﾠhighlighted	 ﾠthe	 ﾠ
gazer’s	 ﾠsocial	 ﾠgoals.	 ﾠThese	 ﾠresults	 ﾠindicate	 ﾠconsiderable	 ﾠimprovement	 ﾠin	 ﾠinfants’	 ﾠabilities	 ﾠto	 ﾠ
analyze	 ﾠthe	 ﾠsocial	 ﾠgaze	 ﾠof	 ﾠothers	 ﾠtowards	 ﾠthe	 ﾠend	 ﾠof	 ﾠtheir	 ﾠ1st	 ﾠyear,	 ﾠwhich	 ﾠmay	 ﾠrelate	 ﾠto	 ﾠ
their	 ﾠappreciation	 ﾠof	 ﾠgaze	 ﾠas	 ﾠboth	 ﾠa	 ﾠsocial	 ﾠand	 ﾠgoal-ﾭ‐directed	 ﾠaction.	 ﾠInfants’	 ﾠDeveloping	 ﾠUnderstanding	 ﾠof	 ﾠSocial	 ﾠGaze
Eye	 ﾠgaze	 ﾠis	 ﾠa	 ﾠcentral	 ﾠelement	 ﾠof	 ﾠhuman	 ﾠsocial	 ﾠinteraction	 ﾠthat	 ﾠcan	 ﾠre lect	 ﾠa	 ﾠperson's	 ﾠ
feelings,	 ﾠher	 ﾠattitudes	 ﾠtowards	 ﾠa	 ﾠsocial	 ﾠpartner,	 ﾠand	 ﾠher	 ﾠgoals	 ﾠfor	 ﾠtheir	 ﾠinteraction	 ﾠ(Kleinke,	 ﾠ
1986).	 ﾠWithin	 ﾠan	 ﾠinteraction,	 ﾠsocial	 ﾠpartners	 ﾠattend	 ﾠto	 ﾠeach	 ﾠother’s	 ﾠgaze	 ﾠand	 ﾠuse	 ﾠgaze	 ﾠto	 ﾠ
regulate	 ﾠboth	 ﾠthe	 ﾠimmediate	 ﾠsequence	 ﾠof	 ﾠtheir	 ﾠexchange	 ﾠ(Kendon,	 ﾠ1967)	 ﾠand	 ﾠtheir	 ﾠongoing	 ﾠ
relationship	 ﾠ(Ellsworth	 ﾠ&	 ﾠRoss,	 ﾠ1975).	 ﾠHere	 ﾠwe	 ﾠexplore	 ﾠthe	 ﾠorigins	 ﾠof	 ﾠsocial	 ﾠgaze	 ﾠunder-ﾭ‐
standing,	 ﾠthrough	 ﾠstudies	 ﾠof	 ﾠhuman	 ﾠinfants.	 ﾠ
Like	 ﾠadults,	 ﾠinfants	 ﾠuse	 ﾠtheir	 ﾠsocial	 ﾠpartner’s	 ﾠgaze	 ﾠto	 ﾠguide	 ﾠtheir	 ﾠsocial	 ﾠinteractions	 ﾠ
(Murray	 ﾠ&	 ﾠTrevarthen,	 ﾠ1985;	 ﾠStern,	 ﾠ1974).	 ﾠEven	 ﾠnewborn	 ﾠinfants	 ﾠattend	 ﾠpreferentially	 ﾠto	 ﾠ
faces	 ﾠdisplaying	 ﾠdirect	 ﾠgaze	 ﾠ(Farroni,	 ﾠCsibra,	 ﾠSimion	 ﾠ&	 ﾠJohnson,	 ﾠ2002),	 ﾠand	 ﾠperform	 ﾠa	 ﾠrudi-ﾭ‐
mentary	 ﾠform	 ﾠof	 ﾠgaze-ﾭ‐following	 ﾠ(Farroni,	 ﾠMassaccessi,	 ﾠPividori,	 ﾠ&	 ﾠJohnson,	 ﾠ2004).	 ﾠThese	 ﾠ
newborn	 ﾠbehaviors	 ﾠappear	 ﾠto	 ﾠbe	 ﾠbased	 ﾠon	 ﾠa	 ﾠsubcortical	 ﾠmechanism	 ﾠthat	 ﾠdraws	 ﾠattention	 ﾠto	 ﾠ
face-ﾭ‐like	 ﾠstimuli	 ﾠ(Johnson,	 ﾠGrossmann,	 ﾠ&	 ﾠFarroni,	 ﾠ2008),	 ﾠwhile	 ﾠcortical	 ﾠmechanisms	 ﾠin lu-ﾭ‐
encing	 ﾠresponses	 ﾠto	 ﾠdirect	 ﾠeye	 ﾠcontact	 ﾠdevelop	 ﾠconsiderably	 ﾠover	 ﾠthe	 ﾠ irst	 ﾠ4	 ﾠmonths	 ﾠ(Caron,	 ﾠ
Caron,	 ﾠRoberts,	 ﾠ&	 ﾠBrooks,	 ﾠ1997;	 ﾠSamuels,	 ﾠ1985;	 ﾠVecera	 ﾠ&	 ﾠJohnson,	 ﾠ1995).	 ﾠ
From	 ﾠvery	 ﾠearly	 ﾠon,	 ﾠinfants	 ﾠseek	 ﾠeye	 ﾠcontact	 ﾠin	 ﾠsocial	 ﾠsituations.	 ﾠFour-ﾭ‐week-ﾭ‐old	 ﾠin-ﾭ‐
fants	 ﾠseek	 ﾠeye	 ﾠcontact	 ﾠduring	 ﾠnursing,	 ﾠand	 ﾠreceiving	 ﾠeye	 ﾠcontact	 ﾠpotentiates	 ﾠthe	 ﾠeffect	 ﾠof	 ﾠ
sucrose	 ﾠdelivery	 ﾠon	 ﾠquieting	 ﾠ(Zeifman,	 ﾠDelaney,	 ﾠ&	 ﾠBlass,	 ﾠ1996).	 ﾠFrom	 ﾠ9	 ﾠweeks,	 ﾠinfants	 ﾠ ix-ﾭ‐
ate	 ﾠmore	 ﾠconsistently	 ﾠon	 ﾠan	 ﾠadult’s	 ﾠeyes	 ﾠwhen	 ﾠshe	 ﾠis	 ﾠspeaking	 ﾠto	 ﾠthem	 ﾠthan	 ﾠwhen	 ﾠshe	 ﾠis	 ﾠsi-ﾭ‐
lent	 ﾠ(Haith,	 ﾠBergman,	 ﾠ&	 ﾠMoore,	 ﾠ1977).	 ﾠDirect	 ﾠeye	 ﾠcontact	 ﾠalso	 ﾠin luences	 ﾠyoung	 ﾠinfants’	 ﾠso-ﾭ‐
cial	 ﾠengagement.	 ﾠFrom	 ﾠ3	 ﾠmonths,	 ﾠinfants	 ﾠsmile	 ﾠin	 ﾠresponse	 ﾠto	 ﾠeye	 ﾠcontact	 ﾠ
and	 ﾠdecrease	 ﾠsmiling	 ﾠwhen	 ﾠa	 ﾠpartner’s	 ﾠgaze	 ﾠis	 ﾠaverted	 ﾠ(Hains	 ﾠ&	 ﾠMuir,	 ﾠ1996).	 ﾠAt	 ﾠ4	 ﾠ
months,	 ﾠeye	 ﾠcontact	 ﾠenhances	 ﾠface	 ﾠrecognition	 ﾠ(Farroni,	 ﾠMassaccesi,	 ﾠMenon,	 ﾠ&	 ﾠJohnson,	 ﾠ
2007)	 ﾠand	 ﾠengages	 ﾠneural	 ﾠareas	 ﾠassociated	 ﾠwith	 ﾠprocessing	 ﾠcommunicative	 ﾠsignals	 ﾠin	 ﾠadults	 ﾠ(Grossmann	 ﾠet	 ﾠal.,	 ﾠ2008).	 ﾠBy	 ﾠ6	 ﾠmonths,	 ﾠdirect	 ﾠgaze	 ﾠincreases	 ﾠthe	 ﾠrate	 ﾠof	 ﾠsubsequent	 ﾠ
gaze-ﾭ‐following	 ﾠbehavior	 ﾠ(Senju	 ﾠ&	 ﾠCsibra,	 ﾠ2008).	 ﾠDespite	 ﾠall	 ﾠof	 ﾠthese	 ﾠsocial	 ﾠresponses,	 ﾠhow-ﾭ‐
ever,	 ﾠit	 ﾠis	 ﾠnot	 ﾠclear	 ﾠhow	 ﾠinfants	 ﾠunderstand	 ﾠgaze	 ﾠand	 ﾠits	 ﾠsocial	 ﾠimplications.	 ﾠ
Since	 ﾠit	 ﾠis	 ﾠpublicly	 ﾠvisible,	 ﾠthe	 ﾠgaze	 ﾠexpressed	 ﾠbetween	 ﾠtwo	 ﾠpeople	 ﾠis	 ﾠalso	 ﾠa	 ﾠpotentially	 ﾠrich	 ﾠ
source	 ﾠof	 ﾠsocial	 ﾠinformation	 ﾠfor	 ﾠthird-ﾭ‐party	 ﾠobservers,	 ﾠand	 ﾠobservers'	 ﾠabilities	 ﾠto	 ﾠinterpret	 ﾠ
this	 ﾠinformation	 ﾠmay	 ﾠprovide	 ﾠclearer	 ﾠevidence	 ﾠof	 ﾠtheir	 ﾠgaze	 ﾠunderstanding.	 ﾠAdults	 ﾠuse	 ﾠthe	 ﾠ
extent	 ﾠand	 ﾠfrequency	 ﾠof	 ﾠeye	 ﾠcontact	 ﾠbetween	 ﾠtwo	 ﾠpeople	 ﾠto	 ﾠjudge	 ﾠtheir	 ﾠrelationship	 ﾠ(Kleck	 ﾠ
&	 ﾠNuessle,	 ﾠ1968;	 ﾠThayer	 ﾠ&	 ﾠSchiff,	 ﾠ1974,	 ﾠ1977),	 ﾠas	 ﾠdo	 ﾠpreschool	 ﾠchildren	 ﾠ(Abramovitch	 ﾠ&	 ﾠ
Daly,	 ﾠ1978;	 ﾠbut	 ﾠsee	 ﾠNurmsoo,	 ﾠEinav,	 ﾠ&	 ﾠHood,	 ﾠ2009).	 ﾠEighteen-ﾭ‐month-ﾭ‐old	 ﾠtoddlers	 ﾠappear	 ﾠ
sensitive	 ﾠto	 ﾠthe	 ﾠaf iliation	 ﾠindicated	 ﾠby	 ﾠtwo	 ﾠpuppets	 ﾠfacing	 ﾠone	 ﾠanother	 ﾠ(Over	 ﾠ&	 ﾠCarpenter,	 ﾠ
2009).	 ﾠNo	 ﾠstudies,	 ﾠhowever,	 ﾠhave	 ﾠyet	 ﾠinvestigated	 ﾠwhether	 ﾠinfants	 ﾠtreat	 ﾠsocial	 ﾠgaze	 ﾠbe-ﾭ‐
tween	 ﾠtwo	 ﾠpeople	 ﾠas	 ﾠevidence	 ﾠconcerning	 ﾠtheir	 ﾠrelationship,	 ﾠor	 ﾠeven	 ﾠwhether	 ﾠinfants	 ﾠdetect	 ﾠ
mutual	 ﾠgaze	 ﾠbetween	 ﾠtwo	 ﾠpeople	 ﾠwhose	 ﾠinteraction	 ﾠthey	 ﾠobserve.	 ﾠ
To	 ﾠdetect	 ﾠand	 ﾠreason	 ﾠabout	 ﾠmutual	 ﾠgaze	 ﾠbetween	 ﾠothers,	 ﾠinfants	 ﾠmust	 ﾠ irst	 ﾠcomplete	 ﾠ
two	 ﾠdistinct	 ﾠsteps.	 ﾠFirst,	 ﾠthey	 ﾠmust	 ﾠfollow	 ﾠthe	 ﾠdirection	 ﾠof	 ﾠa	 ﾠperson’s	 ﾠgaze	 ﾠto	 ﾠits	 ﾠtarget.	 ﾠMuch	 ﾠ
research	 ﾠhas	 ﾠinvestigated	 ﾠthe	 ﾠdevelopment	 ﾠof	 ﾠinfants’	 ﾠresponses	 ﾠto	 ﾠanother	 ﾠperson’s	 ﾠorien-ﾭ‐
tation	 ﾠof	 ﾠattention.	 ﾠNewborns	 ﾠshift	 ﾠtheir	 ﾠattention	 ﾠin	 ﾠalignment	 ﾠwith	 ﾠthe	 ﾠchanging	 ﾠdirection	 ﾠ
of	 ﾠgaze	 ﾠin	 ﾠa	 ﾠface	 ﾠbefore	 ﾠthem	 ﾠ(Farroni	 ﾠet	 ﾠal.,	 ﾠ2004).	 ﾠFrom	 ﾠ3	 ﾠmonths	 ﾠonwards,	 ﾠinfants	 ﾠlook	 ﾠin	 ﾠ
the	 ﾠdirection	 ﾠof	 ﾠa	 ﾠperson’s	 ﾠattention	 ﾠever	 ﾠmore	 ﾠreliably	 ﾠ(Scaife	 ﾠ&	 ﾠBruner,	 ﾠ1975),	 ﾠdisplaying	 ﾠ
steady	 ﾠimprovement	 ﾠin	 ﾠtheir	 ﾠability	 ﾠto	 ﾠlocate	 ﾠa	 ﾠtarget	 ﾠover	 ﾠgreater	 ﾠdistances	 ﾠand	 ﾠin	 ﾠmore	 ﾠ
dif icult	 ﾠenvironmental	 ﾠconditions,	 ﾠwell	 ﾠinto	 ﾠthe	 ﾠ2nd	 ﾠyear	 ﾠ(Butterworth	 ﾠ&	 ﾠJarrett,	 ﾠ1991;	 ﾠ
D’Entremont,	 ﾠ2000;	 ﾠMoll	 ﾠ&	 ﾠTomasello,	 ﾠ2004).	 ﾠAlthough	 ﾠeven	 ﾠ4-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠrespond	 ﾠ
selectively	 ﾠto	 ﾠdirectional	 ﾠmotion	 ﾠof	 ﾠthe	 ﾠeyes	 ﾠover	 ﾠother	 ﾠfacial	 ﾠparts	 ﾠ(Hood,	 ﾠWillen,	 ﾠ&	 ﾠDriver,	 ﾠ
1998),	 ﾠin	 ﾠother	 ﾠstudies	 ﾠthey	 ﾠhave	 ﾠnot	 ﾠdistinguished	 ﾠ“true”	 ﾠeye	 ﾠgaze	 ﾠfrom	 ﾠother	 ﾠcues	 ﾠfor	 ﾠa	 ﾠ
person’s	 ﾠattention,	 ﾠsuch	 ﾠas	 ﾠhead	 ﾠor	 ﾠbody	 ﾠorientation,	 ﾠuntil	 ﾠwell	 ﾠinto	 ﾠthe	 ﾠ2nd	 ﾠyear	 ﾠ(Caron,	 ﾠ
Butler,	 ﾠ&	 ﾠBrooks,	 ﾠ2002;	 ﾠMoore	 ﾠ&	 ﾠCorkum,	 ﾠ1998).	 ﾠ
Second,	 ﾠinfants	 ﾠmust	 ﾠrecognize	 ﾠthat	 ﾠeach	 ﾠperson’s	 ﾠlooking	 ﾠbehavior	 ﾠis	 ﾠfundamentally	 ﾠ
“about”	 ﾠits	 ﾠtarget,	 ﾠre lecting	 ﾠan	 ﾠintentional	 ﾠstate	 ﾠthat	 ﾠrelates	 ﾠthe	 ﾠlooker	 ﾠto	 ﾠher	 ﾠsocial	 ﾠpartner.	 ﾠ
Gaze-ﾭ‐following	 ﾠstudies	 ﾠalone	 ﾠcannot	 ﾠprovide	 ﾠevidence	 ﾠfor	 ﾠan	 ﾠintentional,	 ﾠtarget-ﾭ‐directed	 ﾠ
understanding	 ﾠof	 ﾠgaze	 ﾠbecause	 ﾠthe	 ﾠalignment	 ﾠof	 ﾠan	 ﾠinfant’s	 ﾠattention	 ﾠwith	 ﾠthat	 ﾠof	 ﾠanother	 ﾠ
person	 ﾠcould	 ﾠbe	 ﾠbased	 ﾠupon	 ﾠa	 ﾠwide	 ﾠrange	 ﾠof	 ﾠrich	 ﾠand	 ﾠlean	 ﾠmechanisms.	 ﾠFor	 ﾠinstance,	 ﾠthe	 ﾠresponse	 ﾠmight	 ﾠbe	 ﾠan	 ﾠinnate	 ﾠre lex,	 ﾠperformed	 ﾠwith	 ﾠno	 ﾠexplicit	 ﾠexpectations	 ﾠfor	 ﾠwhat	 ﾠis	 ﾠto	 ﾠ
be	 ﾠfound	 ﾠin	 ﾠthe	 ﾠnewly	 ﾠattended	 ﾠlocation.	 ﾠIt	 ﾠmight	 ﾠalso	 ﾠbe	 ﾠperformed	 ﾠin	 ﾠanticipation	 ﾠof	 ﾠ ind-ﾭ‐
ing	 ﾠan	 ﾠinteresting	 ﾠoutcome	 ﾠbut	 ﾠwithout	 ﾠany	 ﾠconsideration	 ﾠfor	 ﾠthe	 ﾠconnection	 ﾠgaze	 ﾠestab-ﾭ‐
lishes	 ﾠbetween	 ﾠthe	 ﾠlooker	 ﾠand	 ﾠtarget.	 ﾠOr,	 ﾠit	 ﾠmay	 ﾠre lect	 ﾠan	 ﾠintentional	 ﾠunderstanding	 ﾠof	 ﾠthe	 ﾠ
looker’s	 ﾠbehavior,	 ﾠresulting	 ﾠin	 ﾠattributions	 ﾠof	 ﾠintentional	 ﾠstates	 ﾠlike	 ﾠperception	 ﾠof,	 ﾠdesire	 ﾠ
for,	 ﾠgoals	 ﾠtowards,	 ﾠor	 ﾠcommunication	 ﾠto	 ﾠthe	 ﾠinfant	 ﾠabout	 ﾠthe	 ﾠtarget	 ﾠof	 ﾠgaze.	 ﾠA	 ﾠrecent	 ﾠstudy	 ﾠ
provided	 ﾠclear	 ﾠevidence	 ﾠfor	 ﾠa	 ﾠdissociation	 ﾠbetween	 ﾠgaze-ﾭ‐following	 ﾠability	 ﾠand	 ﾠan	 ﾠinten-ﾭ‐
tional	 ﾠunderstanding	 ﾠof	 ﾠgaze:	 ﾠten-ﾭ‐month-ﾭ‐old	 ﾠinfants’	 ﾠintentional	 ﾠgaze	 ﾠunderstanding	 ﾠwas	 ﾠ
related	 ﾠto	 ﾠtheir	 ﾠparticipation	 ﾠin	 ﾠepisodes	 ﾠof	 ﾠshared	 ﾠattention	 ﾠbut	 ﾠwas	 ﾠunrelated	 ﾠto	 ﾠtheir	 ﾠ
gaze-ﾭ‐following	 ﾠresponses	 ﾠ(Brune	 ﾠ&	 ﾠWoodward,	 ﾠ2007).	 ﾠ
Over	 ﾠthe	 ﾠsecond	 ﾠhalf	 ﾠof	 ﾠthe	 ﾠ1st	 ﾠyear	 ﾠof	 ﾠlife,	 ﾠa	 ﾠnumber	 ﾠof	 ﾠ“triadic”	 ﾠabilities	 ﾠ
develop,	 ﾠwhich	 ﾠsuggest	 ﾠattribution	 ﾠof	 ﾠintentional	 ﾠstates	 ﾠconnecting	 ﾠan	 ﾠadult	 ﾠsocial	 ﾠpartner	 ﾠ
to	 ﾠa	 ﾠtarget	 ﾠ(Tomasello,	 ﾠCarpenter,	 ﾠCall,	 ﾠBehne,	 ﾠ&	 ﾠMoll,	 ﾠ2005).	 ﾠInfants	 ﾠbegin	 ﾠto	 ﾠestablish	 ﾠjoint	 ﾠ
attention	 ﾠwith	 ﾠan	 ﾠadult	 ﾠtoward	 ﾠan	 ﾠobject	 ﾠ(Bakeman	 ﾠ&	 ﾠAdamson,	 ﾠ1984),	 ﾠuse	 ﾠher	 ﾠexpressed	 ﾠ
emotions	 ﾠtowards	 ﾠan	 ﾠobject	 ﾠto	 ﾠguide	 ﾠtheir	 ﾠown	 ﾠbehaviors	 ﾠ(Mumme	 ﾠ&	 ﾠFernald,	 ﾠ2003),	 ﾠand	 ﾠ
even	 ﾠshow	 ﾠand	 ﾠpoint	 ﾠto	 ﾠan	 ﾠobject	 ﾠcommunicatively,	 ﾠfor	 ﾠher	 ﾠbene it	 ﾠ(Carpenter,	 ﾠNagell,	 ﾠ&	 ﾠ
Tomasello,	 ﾠ1998;	 ﾠLiszkowski,	 ﾠCarpenter,	 ﾠHenning,	 ﾠStriano,	 ﾠ&	 ﾠTomasello,	 ﾠ2004).	 ﾠYet	 ﾠinfants	 ﾠ
may	 ﾠtreat	 ﾠpeople	 ﾠas	 ﾠintentional	 ﾠagents	 ﾠin	 ﾠsome	 ﾠways	 ﾠwithout	 ﾠunderstanding	 ﾠthe	 ﾠintentional	 ﾠ
states	 ﾠthat	 ﾠguide	 ﾠpeople’s	 ﾠbehavior	 ﾠin	 ﾠother	 ﾠsituations;	 ﾠindeed,	 ﾠthe	 ﾠdegree	 ﾠto	 ﾠwhich	 ﾠindivid-ﾭ‐
ual	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠshowed	 ﾠan	 ﾠintentional	 ﾠunderstanding	 ﾠof	 ﾠgaze	 ﾠwas	 ﾠfound	 ﾠto	 ﾠbe	 ﾠun-ﾭ‐
related	 ﾠto	 ﾠboth	 ﾠtheir	 ﾠintentional	 ﾠunderstanding	 ﾠof	 ﾠpointing	 ﾠand	 ﾠto	 ﾠtheir	 ﾠown	 ﾠproduction	 ﾠof	 ﾠ
points	 ﾠfor	 ﾠan	 ﾠadult	 ﾠ(Brune	 ﾠ&	 ﾠWoodward,	 ﾠ2007).	 ﾠFor	 ﾠthe	 ﾠcase	 ﾠof	 ﾠsocial	 ﾠgaze	 ﾠunderstanding,	 ﾠit	 ﾠ
will	 ﾠbe	 ﾠimportant	 ﾠnot	 ﾠonly	 ﾠto	 ﾠtest	 ﾠinfants’	 ﾠintentional	 ﾠevaluations	 ﾠdirectly,	 ﾠbut	 ﾠalso	 ﾠto	 ﾠcon-ﾭ‐
sider	 ﾠjust	 ﾠwhat	 ﾠintentional	 ﾠstates	 ﾠinfants	 ﾠmay	 ﾠsubsequently	 ﾠattribute	 ﾠto	 ﾠthe	 ﾠlooker	 ﾠ(particu-ﾭ‐
larly,	 ﾠthose	 ﾠre lecting	 ﾠthe	 ﾠsocial	 ﾠintentions	 ﾠthat	 ﾠpeople	 ﾠmay	 ﾠhave	 ﾠtowards	 ﾠone	 ﾠanother).	 ﾠ
Studies	 ﾠthat	 ﾠhave	 ﾠtested	 ﾠspeci ically	 ﾠfor	 ﾠan	 ﾠintentional,	 ﾠtarget-ﾭ‐directed	 ﾠunderstand-ﾭ‐
ing	 ﾠof	 ﾠgaze	 ﾠ ind	 ﾠthe	 ﾠearliest	 ﾠevidence	 ﾠaround	 ﾠ8	 ﾠor	 ﾠ9	 ﾠmonths,	 ﾠbut	 ﾠonly	 ﾠunder	 ﾠlimited	 ﾠcondi-ﾭ‐
tions.	 ﾠAt	 ﾠ8	 ﾠmonths,	 ﾠinfants	 ﾠtreat	 ﾠgaze	 ﾠto	 ﾠan	 ﾠobject	 ﾠas	 ﾠtarget	 ﾠdirected	 ﾠif	 ﾠit	 ﾠis	 ﾠperformed	 ﾠin	 ﾠa	 ﾠ
context	 ﾠin	 ﾠwhich	 ﾠthe	 ﾠlooker	 ﾠis	 ﾠconstrained	 ﾠfrom	 ﾠproducing	 ﾠa	 ﾠmore	 ﾠfamiliar	 ﾠgoal	 ﾠdirected	 ﾠ
action,	 ﾠsuch	 ﾠas	 ﾠreaching	 ﾠ(Luo,	 ﾠ2010).	 ﾠAt	 ﾠ9	 ﾠmonths,	 ﾠinfants	 ﾠalso	 ﾠtreat	 ﾠgaze	 ﾠas	 ﾠtarget	 ﾠdirected	 ﾠ
when	 ﾠa	 ﾠsuccession	 ﾠof	 ﾠacts	 ﾠof	 ﾠgaze	 ﾠare	 ﾠperformed	 ﾠover	 ﾠmultiple	 ﾠequi inal	 ﾠpaths	 ﾠ(Johnson,	 ﾠOk,	 ﾠ&	 ﾠLuo,	 ﾠ2007).	 ﾠUnder	 ﾠthese	 ﾠcircumstances,	 ﾠhowever,	 ﾠinfants	 ﾠwill	 ﾠ
represent	 ﾠeven	 ﾠnovel	 ﾠactions	 ﾠas	 ﾠgoal-ﾭ‐directed	 ﾠ(Bíró	 ﾠ&	 ﾠLeslie,	 ﾠ2007;	 ﾠCsibra,	 ﾠ2003;	 ﾠGergely,	 ﾠ
Bekkering,	 ﾠ&	 ﾠKirály,	 ﾠ2002).	 ﾠThus,	 ﾠthese	 ﾠ indings	 ﾠdo	 ﾠnot	 ﾠreveal	 ﾠwhether	 ﾠinfants	 ﾠhave	 ﾠa	 ﾠpre-ﾭ‐
existing	 ﾠunderstanding	 ﾠof	 ﾠgaze	 ﾠas	 ﾠan	 ﾠintentional,	 ﾠtarget-ﾭ‐directed	 ﾠaction.	 ﾠ
Evidence	 ﾠagainst	 ﾠsuch	 ﾠunderstanding	 ﾠcomes	 ﾠfrom	 ﾠstudies	 ﾠthat	 ﾠtest	 ﾠinfants’	 ﾠevaluation	 ﾠof	 ﾠ
gaze	 ﾠunder	 ﾠmore	 ﾠnatural	 ﾠconditions.	 ﾠWhen	 ﾠinfants	 ﾠview	 ﾠa	 ﾠperson	 ﾠwho	 ﾠlooks	 ﾠat	 ﾠone	 ﾠof	 ﾠtwo	 ﾠ
objects,	 ﾠthey	 ﾠview	 ﾠthe	 ﾠperson’s	 ﾠlooking	 ﾠbehavior	 ﾠas	 ﾠgoal	 ﾠdirected	 ﾠat	 ﾠ12	 ﾠmonths,	 ﾠbut	 ﾠnot	 ﾠat	 ﾠ9	 ﾠ
or	 ﾠ10	 ﾠmonths	 ﾠ(Woodward,	 ﾠ2003;	 ﾠBrune	 ﾠ&	 ﾠWoodward,	 ﾠ2007).	 ﾠAt	 ﾠ9	 ﾠmonths,	 ﾠmoreover,	 ﾠin-ﾭ‐
fants	 ﾠregister	 ﾠthe	 ﾠcongruence	 ﾠbetween	 ﾠa	 ﾠperson’s	 ﾠgaze	 ﾠdirection	 ﾠand	 ﾠthe	 ﾠlocation	 ﾠof	 ﾠan	 ﾠob-ﾭ‐
ject’s	 ﾠappearance	 ﾠonly	 ﾠif	 ﾠthe	 ﾠperson	 ﾠ irst	 ﾠlooks	 ﾠdirectly	 ﾠat	 ﾠthe	 ﾠinfanta	 ﾠlooking	 ﾠpattern	 ﾠthat	 ﾠ
may	 ﾠcue	 ﾠthe	 ﾠinfant	 ﾠto	 ﾠthe	 ﾠpresence	 ﾠand	 ﾠlocation	 ﾠof	 ﾠan	 ﾠinteresting	 ﾠobject	 ﾠ(Senju,	 ﾠCsibra,	 ﾠ&	 ﾠ
Johnson,	 ﾠ2008),	 ﾠbut	 ﾠdoes	 ﾠnot	 ﾠalways	 ﾠlead	 ﾠto	 ﾠa	 ﾠtarget-ﾭ‐directed	 ﾠencoding	 ﾠof	 ﾠgaze	 ﾠ(Woodward,	 ﾠ
2003).	 ﾠ
It	 ﾠis	 ﾠthus	 ﾠunclear	 ﾠwhen	 ﾠinfants	 ﾠmight	 ﾠ irst	 ﾠunderstand	 ﾠsimple,	 ﾠecologically	 ﾠvalid	 ﾠin-ﾭ‐
stances	 ﾠof	 ﾠsocial	 ﾠgaze	 ﾠbetween	 ﾠothers.	 ﾠThe	 ﾠpresent	 ﾠstudies	 ﾠseek	 ﾠto	 ﾠdetermine	 ﾠthe	 ﾠearliest	 ﾠ
age	 ﾠat	 ﾠwhich	 ﾠinfants	 ﾠencode	 ﾠsocial	 ﾠgaze	 ﾠbetween	 ﾠothers	 ﾠ(Experiments	 ﾠ1	 ﾠand	 ﾠ2),	 ﾠand	 ﾠhave	 ﾠ
expectations	 ﾠconcerning	 ﾠits	 ﾠtarget	 ﾠ(Experiment	 ﾠ3).	 ﾠWe	 ﾠbegan	 ﾠour	 ﾠinvestigations	 ﾠwith	 ﾠ9-ﾭ‐and	 ﾠ
10-ﾭ‐month-ﾭ‐old	 ﾠinfants,	 ﾠas	 ﾠsome	 ﾠexperiments	 ﾠhave	 ﾠrevealed	 ﾠan	 ﾠintentional	 ﾠgaze	 ﾠunderstand-ﾭ‐
ing	 ﾠat	 ﾠthese	 ﾠages,	 ﾠwhile	 ﾠothers	 ﾠhave	 ﾠnot.	 ﾠ
Experiment	 ﾠ1
We	 ﾠtested	 ﾠboth	 ﾠ9-ﾭ‐and	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠin	 ﾠa	 ﾠhabituation-ﾭ‐of-ﾭ‐looking-ﾭ‐time	 ﾠproce-ﾭ‐
dure,	 ﾠto	 ﾠdetermine	 ﾠwhether	 ﾠinfants	 ﾠat	 ﾠeither	 ﾠage	 ﾠwould	 ﾠdiscriminate	 ﾠbetween	 ﾠpresentations	 ﾠ
of	 ﾠmutual	 ﾠand	 ﾠaverted	 ﾠgaze	 ﾠbetween	 ﾠtwo	 ﾠpeople.	 ﾠ
Method
Participants.	 ﾠThirty-ﾭ‐two	 ﾠinfants	 ﾠwere	 ﾠtested,	 ﾠhalf	 ﾠat	 ﾠ9	 ﾠmonths	 ﾠ(9	 ﾠfemales;	 ﾠmean	 ﾠage	 ﾠ=	 ﾠ
275.0	 ﾠdays,	 ﾠrange	 ﾠ=	 ﾠ261-ﾭ‐287)	 ﾠand	 ﾠhalf	 ﾠat	 ﾠ10	 ﾠmonths	 ﾠ(12	 ﾠfemales;	 ﾠmean	 ﾠ=	 ﾠ303.0	 ﾠdays,	 ﾠrange	 ﾠ
=	 ﾠ292-ﾭ‐317).	 ﾠAll	 ﾠwere	 ﾠfull	 ﾠterm	 ﾠ(at	 ﾠleast	 ﾠ37	 ﾠweeks	 ﾠgestation).	 ﾠAdditional	 ﾠinfants	 ﾠwere	 ﾠex-ﾭ‐
cluded	 ﾠdue	 ﾠto	 ﾠfussiness	 ﾠ(5	 ﾠat	 ﾠ9	 ﾠmonths,	 ﾠ4	 ﾠat	 ﾠ10	 ﾠmonths),	 ﾠor	 ﾠbecause	 ﾠthe	 ﾠsummed	 ﾠlooking	 ﾠ
time	 ﾠacross	 ﾠtest	 ﾠtrials	 ﾠwas	 ﾠmore	 ﾠthan	 ﾠ2	 ﾠSD	 ﾠfrom	 ﾠtheir	 ﾠage’s	 ﾠmean	 ﾠfor	 ﾠthat	 ﾠtrial	 ﾠtype	 ﾠ(1	 ﾠat	 ﾠ9	 ﾠ
and	 ﾠ2	 ﾠat	 ﾠ10	 ﾠmonths);	 ﾠfor	 ﾠthis	 ﾠand	 ﾠall	 ﾠsubsequent	 ﾠexperiments,	 ﾠthe	 ﾠmeans	 ﾠfor	 ﾠeach	 ﾠage	 ﾠgroup	 ﾠwere	 ﾠsubstantially	 ﾠunchanged	 ﾠif	 ﾠparticipants	 ﾠdesignated	 ﾠas	 ﾠoutliers	 ﾠwere	 ﾠincluded.	 ﾠThe	 ﾠ
families	 ﾠof	 ﾠparticipants	 ﾠwere	 ﾠidenti ied	 ﾠthrough	 ﾠcommercially	 ﾠavailable	 ﾠlists	 ﾠand	 ﾠpublic	 ﾠre-ﾭ‐
cords	 ﾠfrom	 ﾠthe	 ﾠgreater	 ﾠBoston	 ﾠarea	 ﾠand	 ﾠwere	 ﾠinitially	 ﾠrecruited	 ﾠby	 ﾠletter.	 ﾠ	 ﾠThe	 ﾠmajority	 ﾠof	 ﾠ
infants	 ﾠwere	 ﾠfrom	 ﾠmiddle-ﾭ‐class	 ﾠbackgrounds;	 ﾠmost	 ﾠidenti ied	 ﾠas	 ﾠWhite.	 ﾠA	 ﾠsmall	 ﾠtoy	 ﾠand	 ﾠ$5	 ﾠ
travel	 ﾠreimbursement	 ﾠwere	 ﾠprovided	 ﾠfor	 ﾠparticipation.	 ﾠ
Materials.	 ﾠFor	 ﾠeach	 ﾠhabituation	 ﾠand	 ﾠtest	 ﾠpresentation,	 ﾠinfants	 ﾠviewed	 ﾠa	 ﾠmovie	 ﾠcom-ﾭ‐
posed	 ﾠof	 ﾠtwo	 ﾠvideo	 ﾠclips,	 ﾠpresented	 ﾠsimultaneously	 ﾠand	 ﾠside	 ﾠby	 ﾠside.	 ﾠEach	 ﾠclip	 ﾠfeatured	 ﾠone	 ﾠ
of	 ﾠtwo	 ﾠactors	 ﾠ(one	 ﾠfemale,	 ﾠone	 ﾠmale)	 ﾠagainst	 ﾠa	 ﾠblack	 ﾠbackground	 ﾠ(Figure	 ﾠ1).	 ﾠThe	 ﾠarrange-ﾭ‐
ment	 ﾠof	 ﾠthe	 ﾠtwo	 ﾠclips	 ﾠon	 ﾠthe	 ﾠdisplay	 ﾠscreen	 ﾠgave	 ﾠthe	 ﾠappearance	 ﾠof	 ﾠa	 ﾠsingle	 ﾠmovie	 ﾠplaying;	 ﾠ
we	 ﾠdescribe	 ﾠthe	 ﾠclips	 ﾠhere	 ﾠas	 ﾠdistinct	 ﾠvideos	 ﾠto	 ﾠbetter	 ﾠexplain	 ﾠthe	 ﾠconstruction	 ﾠof	 ﾠthe	 ﾠdiffer-ﾭ‐
ent	 ﾠ“overall”	 ﾠmovies	 ﾠrequired	 ﾠby	 ﾠthe	 ﾠstudy	 ﾠdesign.	 ﾠThe	 ﾠclips	 ﾠwere	 ﾠprojected	 ﾠonto	 ﾠtwo	 ﾠof	 ﾠ
three	 ﾠadjacent	 ﾠ15	 ﾠx	 ﾠ15	 ﾠcm	 ﾠsections	 ﾠof	 ﾠa	 ﾠ47	 ﾠx	 ﾠ58	 ﾠcm	 ﾠprojection	 ﾠscreen	 ﾠlocated	 ﾠ1	 ﾠm	 ﾠaway	 ﾠfrom	 ﾠ
the	 ﾠinfant’s	 ﾠeyes	 ﾠ(see	 ﾠbelow	 ﾠfor	 ﾠhow	 ﾠthe	 ﾠselection	 ﾠof	 ﾠthese	 ﾠtwo	 ﾠsections	 ﾠwas	 ﾠmade	 ﾠfor	 ﾠeach	 ﾠ
presentation).	 ﾠ
In	 ﾠeach	 ﾠclip,	 ﾠthe	 ﾠactor	 ﾠappeared	 ﾠfacing	 ﾠforward,	 ﾠturned	 ﾠto	 ﾠher	 ﾠor	 ﾠhis	 ﾠleft	 ﾠor	 ﾠright	 ﾠ
while	 ﾠsmiling	 ﾠgently,	 ﾠand	 ﾠthen	 ﾠremained	 ﾠmotionless	 ﾠin	 ﾠthis	 ﾠposition.	 ﾠFor	 ﾠmutual	 ﾠgaze	 ﾠ
presentations,	 ﾠclips	 ﾠwere	 ﾠchosen	 ﾠand	 ﾠarranged	 ﾠso	 ﾠthat,	 ﾠwhen	 ﾠthey	 ﾠwere	 ﾠviewed	 ﾠtogether	 ﾠon	 ﾠ
the	 ﾠscreen	 ﾠthe	 ﾠactors	 ﾠappeared	 ﾠto	 ﾠlook	 ﾠinto	 ﾠeach	 ﾠother’s	 ﾠeyes.	 ﾠFor	 ﾠaverted	 ﾠgaze	 ﾠpresenta-ﾭ‐
tions,	 ﾠthe	 ﾠactors	 ﾠlooked	 ﾠaway	 ﾠfrom	 ﾠone	 ﾠanother.	 ﾠThe	 ﾠtiming	 ﾠof	 ﾠeach	 ﾠclip	 ﾠwas	 ﾠsuch	 ﾠthat,	 ﾠin	 ﾠ
their	 ﾠcombined	 ﾠpresentation,	 ﾠthe	 ﾠfemale	 ﾠactor	 ﾠ irst	 ﾠturned	 ﾠtoward	 ﾠor	 ﾠaway	 ﾠfrom	 ﾠthe	 ﾠmale	 ﾠ
actor	 ﾠ(she	 ﾠfaced	 ﾠforward	 ﾠfor	 ﾠ5	 ﾠs	 ﾠat	 ﾠthe	 ﾠstart	 ﾠof	 ﾠher	 ﾠclip,	 ﾠturned	 ﾠto	 ﾠthe	 ﾠleft	 ﾠor	 ﾠright	 ﾠ(1s),	 ﾠand	 ﾠ
remained	 ﾠstationary	 ﾠat	 ﾠthe	 ﾠlatter,	 ﾠpro ile	 ﾠposition),	 ﾠand	 ﾠthen	 ﾠthe	 ﾠmale	 ﾠactor	 ﾠturned	 ﾠas	 ﾠher	 ﾠ
turn	 ﾠcompleted	 ﾠ(he	 ﾠfaced	 ﾠforward	 ﾠfor	 ﾠ5.5	 ﾠs	 ﾠand	 ﾠthen	 ﾠturned	 ﾠto	 ﾠthe	 ﾠleft	 ﾠor	 ﾠright	 ﾠ(1	 ﾠs),	 ﾠremain-ﾭ‐
ing	 ﾠstationary	 ﾠin	 ﾠthis	 ﾠpro ile	 ﾠposition).	 ﾠ
In	 ﾠsum,	 ﾠfor	 ﾠall	 ﾠhabituation	 ﾠand	 ﾠtest	 ﾠpresentations	 ﾠinfants	 ﾠviewed	 ﾠa	 ﾠmovie	 ﾠof	 ﾠthe	 ﾠtwo	 ﾠ
actors	 ﾠturning	 ﾠtoward	 ﾠor	 ﾠaway	 ﾠfrom	 ﾠeach	 ﾠother.	 ﾠAfter	 ﾠthis	 ﾠshort	 ﾠmovie	 ﾠhad	 ﾠplayed,	 ﾠits	 ﾠ inal	 ﾠ
frame,	 ﾠin	 ﾠwhich	 ﾠthe	 ﾠactors	 ﾠcould	 ﾠbe	 ﾠseen	 ﾠin	 ﾠpro ile,	 ﾠremained	 ﾠon	 ﾠthe	 ﾠscreen	 ﾠuntil	 ﾠthe	 ﾠend	 ﾠof	 ﾠ
the	 ﾠtrial.	 ﾠ
Procedure.	 ﾠInfants	 ﾠsat	 ﾠon	 ﾠa	 ﾠcaregiver’s	 ﾠlap.	 ﾠBetween	 ﾠtrials,	 ﾠa	 ﾠpanel	 ﾠoccluded	 ﾠthe	 ﾠ
screen.	 ﾠThe	 ﾠtesting	 ﾠroom	 ﾠwas	 ﾠdim	 ﾠbut	 ﾠnot	 ﾠdark,	 ﾠand	 ﾠthe	 ﾠLCD	 ﾠprojector	 ﾠwas	 ﾠset	 ﾠto	 ﾠa	 ﾠbright-ﾭ‐
ness	 ﾠsetting	 ﾠthat	 ﾠallowed	 ﾠthe	 ﾠinfant	 ﾠto	 ﾠeasily	 ﾠview	 ﾠthe	 ﾠvideo	 ﾠstimuli.	 ﾠA	 ﾠhidden	 ﾠvideo	 ﾠcamera,	 ﾠcentered	 ﾠbelow	 ﾠthe	 ﾠpresentation	 ﾠdisplay	 ﾠand	 ﾠutilizing	 ﾠa	 ﾠ“night-ﾭ‐vision”	 ﾠsetting	 ﾠto	 ﾠachieve	 ﾠa	 ﾠ
clear	 ﾠimage	 ﾠof	 ﾠthe	 ﾠparticipant’s	 ﾠface	 ﾠand	 ﾠeyes,	 ﾠsent	 ﾠa	 ﾠlive	 ﾠvideo	 ﾠfeed	 ﾠto	 ﾠan	 ﾠadjacent	 ﾠcoding	 ﾠ
room.	 ﾠFrom	 ﾠa	 ﾠtelevision	 ﾠmonitor	 ﾠin	 ﾠthe	 ﾠcoding	 ﾠroom,	 ﾠa	 ﾠlive	 ﾠcoder,	 ﾠblind	 ﾠto	 ﾠcondition,	 ﾠindi-ﾭ‐
cated	 ﾠthe	 ﾠinfant’s	 ﾠlooks	 ﾠto	 ﾠthe	 ﾠdisplay	 ﾠby	 ﾠpressing	 ﾠa	 ﾠbutton-ﾭ‐box.	 ﾠFrom	 ﾠthe	 ﾠcoder’s	 ﾠre-ﾭ‐
sponses,	 ﾠa	 ﾠcomputer	 ﾠrunning	 ﾠthe	 ﾠXhab64	 ﾠsoftware	 ﾠprogram	 ﾠ(Pinto,	 ﾠ1995)	 ﾠdetermined	 ﾠthe	 ﾠ
end	 ﾠof	 ﾠeach	 ﾠtrial	 ﾠand	 ﾠwhen	 ﾠto	 ﾠmove	 ﾠfrom	 ﾠhabituation	 ﾠto	 ﾠtest,	 ﾠand	 ﾠsent	 ﾠa	 ﾠsignal	 ﾠto	 ﾠthe	 ﾠex-ﾭ‐
perimenter	 ﾠin	 ﾠthe	 ﾠtesting	 ﾠroom	 ﾠto	 ﾠdo	 ﾠso.	 ﾠThe	 ﾠcaregiver	 ﾠclosed	 ﾠher	 ﾠeyes	 ﾠduring	 ﾠthe	 ﾠtest	 ﾠ
phase.	 ﾠ
Looking	 ﾠtimes	 ﾠwere	 ﾠrecorded	 ﾠfrom	 ﾠafter	 ﾠthe	 ﾠ irst	 ﾠactor	 ﾠturned	 ﾠher	 ﾠhead.	 ﾠThe	 ﾠdura-ﾭ‐
tion	 ﾠof	 ﾠboth	 ﾠhabituation	 ﾠand	 ﾠtest	 ﾠtrials	 ﾠwas	 ﾠinfant-ﾭ‐controlled:	 ﾠtrials	 ﾠlasted	 ﾠuntil	 ﾠthe	 ﾠinfant	 ﾠ
looked	 ﾠaway	 ﾠfor	 ﾠmore	 ﾠthan	 ﾠ2	 ﾠs,	 ﾠor	 ﾠfor	 ﾠa	 ﾠmaximum	 ﾠof	 ﾠ60	 ﾠs.	 ﾠInfants	 ﾠproceeded	 ﾠfrom	 ﾠthe	 ﾠha-ﾭ‐
bituation	 ﾠto	 ﾠtest	 ﾠphase	 ﾠafter	 ﾠthe	 ﾠsum	 ﾠof	 ﾠtheir	 ﾠlooking	 ﾠtimes	 ﾠfor	 ﾠthree	 ﾠsuccessive	 ﾠtrials	 ﾠwas	 ﾠ
less	 ﾠthan	 ﾠhalf	 ﾠthe	 ﾠsum	 ﾠof	 ﾠthe	 ﾠ irst	 ﾠ3	 ﾠtrials,	 ﾠor	 ﾠafter	 ﾠ12	 ﾠhabituation	 ﾠtrials.	 ﾠ
Design.	 ﾠDuring	 ﾠhabituation,	 ﾠinfants	 ﾠviewed	 ﾠonly	 ﾠpresentations	 ﾠof	 ﾠmutual	 ﾠgaze.	 ﾠDur-ﾭ‐
ing	 ﾠthe	 ﾠtest	 ﾠphase,	 ﾠinfants	 ﾠviewed	 ﾠsix	 ﾠtrials,	 ﾠalternating	 ﾠbetween	 ﾠmutual	 ﾠand	 ﾠaverted	 ﾠgaze.	 ﾠ
To	 ﾠexpose	 ﾠinfants	 ﾠto	 ﾠboth	 ﾠactors	 ﾠturning	 ﾠin	 ﾠboth	 ﾠdirections,	 ﾠthe	 ﾠpositioning	 ﾠof	 ﾠthe	 ﾠclips	 ﾠof	 ﾠ
individual	 ﾠactors	 ﾠvaried	 ﾠacross	 ﾠtrials.	 ﾠDuring	 ﾠhabituation,	 ﾠthe	 ﾠfemale	 ﾠactor	 ﾠoccupied	 ﾠthe	 ﾠ
center	 ﾠsection	 ﾠof	 ﾠthe	 ﾠthree	 ﾠsections	 ﾠthat	 ﾠcomprised	 ﾠthe	 ﾠscreen,	 ﾠand	 ﾠthe	 ﾠmale	 ﾠactor	 ﾠalter-ﾭ‐
nated	 ﾠbetween	 ﾠthe	 ﾠleft	 ﾠand	 ﾠright	 ﾠpositions.	 ﾠDuring	 ﾠtest,	 ﾠthe	 ﾠmale	 ﾠactor	 ﾠalways	 ﾠoccupied	 ﾠthe	 ﾠ
center	 ﾠposition	 ﾠand	 ﾠfemale	 ﾠactor’s	 ﾠposition	 ﾠalternated,	 ﾠcreating	 ﾠa	 ﾠvisual	 ﾠchange	 ﾠfrom	 ﾠha-ﾭ‐
bituation	 ﾠfor	 ﾠboth	 ﾠgaze	 ﾠtypes.	 ﾠMutual	 ﾠand	 ﾠaverted	 ﾠgaze	 ﾠpresentations	 ﾠfeatured	 ﾠthe	 ﾠsame	 ﾠ
pairs	 ﾠof	 ﾠclips	 ﾠwith	 ﾠthe	 ﾠrelative	 ﾠpositions	 ﾠof	 ﾠthe	 ﾠactors	 ﾠreversed.	 ﾠThus,	 ﾠboth	 ﾠmutual	 ﾠand	 ﾠ
averted	 ﾠgaze	 ﾠtest	 ﾠtrials	 ﾠpresented	 ﾠpeople	 ﾠin	 ﾠnovel	 ﾠpositions	 ﾠturning	 ﾠin	 ﾠa	 ﾠfamiliar	 ﾠdirection.	 ﾠ
The	 ﾠgaze	 ﾠtype	 ﾠof	 ﾠthe	 ﾠ irst	 ﾠtest	 ﾠtrial	 ﾠ(mutual	 ﾠor	 ﾠaverted),	 ﾠside	 ﾠof	 ﾠthe	 ﾠfemale	 ﾠactor’s	 ﾠ irst	 ﾠtest	 ﾠ
trial	 ﾠappearance,	 ﾠand	 ﾠside	 ﾠof	 ﾠher	 ﾠsecond	 ﾠappearance	 ﾠwere	 ﾠorthogonally	 ﾠcounterbalanced	 ﾠ
across	 ﾠinfants.	 ﾠ
Coding.	 ﾠFor	 ﾠ28	 ﾠinfants,	 ﾠa	 ﾠsecondary	 ﾠcoder	 ﾠwas	 ﾠpresent.	 ﾠReliability	 ﾠbetween	 ﾠcoders	 ﾠ
was	 ﾠ92.5%,	 ﾠcalculated	 ﾠby	 ﾠcomparing	 ﾠtheir	 ﾠbutton-ﾭ‐box	 ﾠresponses	 ﾠevery	 ﾠ0.1	 ﾠs	 ﾠduring	 ﾠeach	 ﾠ
trial.	 ﾠResults	 ﾠand	 ﾠDiscussion	 ﾠ
Nine-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠviewed	 ﾠan	 ﾠaverage	 ﾠof	 ﾠ7.6	 ﾠhabituation	 ﾠtrials	 ﾠ(SE	 ﾠ=	 ﾠ0.6),	 ﾠaver-ﾭ‐
aging	 ﾠa	 ﾠsum	 ﾠof	 ﾠ31.9	 ﾠs	 ﾠ(SE	 ﾠ=	 ﾠ4.6)	 ﾠacross	 ﾠthe	 ﾠ irst	 ﾠthree	 ﾠhabituation	 ﾠtrials	 ﾠand	 ﾠ13.1	 ﾠs	 ﾠ(SE	 ﾠ=	 ﾠ2.0)	 ﾠ
across	 ﾠthe	 ﾠlast	 ﾠthree	 ﾠhabituation	 ﾠtrials.	 ﾠTen-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠviewed	 ﾠan	 ﾠaverage	 ﾠof	 ﾠ8.7	 ﾠha-ﾭ‐
bituation	 ﾠtrials	 ﾠ(SE	 ﾠ=	 ﾠ0.8),	 ﾠaveraging	 ﾠa	 ﾠsum	 ﾠof	 ﾠ31.3	 ﾠs	 ﾠ(SE	 ﾠ=	 ﾠ3.4)	 ﾠacross	 ﾠthe	 ﾠ irst	 ﾠthree	 ﾠha-ﾭ‐
bituation	 ﾠtrials	 ﾠand	 ﾠ11.8	 ﾠs	 ﾠ(SE	 ﾠ=	 ﾠ1.1)	 ﾠacross	 ﾠthe	 ﾠlast	 ﾠthree	 ﾠhabituation	 ﾠtrials.	 ﾠTwo	 ﾠ9-ﾭ‐and	 ﾠ
three	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠfailed	 ﾠto	 ﾠreach	 ﾠhabituation	 ﾠcriterion.	 ﾠThere	 ﾠwas	 ﾠno	 ﾠsigni icant	 ﾠ
difference	 ﾠbetween	 ﾠage	 ﾠgroups	 ﾠin	 ﾠthe	 ﾠnumber	 ﾠof	 ﾠhabituation	 ﾠtrials	 ﾠwitnessed	 ﾠor	 ﾠthe	 ﾠsums	 ﾠof	 ﾠ
looking	 ﾠfor	 ﾠthe	 ﾠ irst	 ﾠor	 ﾠlast	 ﾠthree	 ﾠhabituation	 ﾠtrials.	 ﾠAs	 ﾠpreliminary	 ﾠanalyses	 ﾠof	 ﾠboth	 ﾠEx-ﾭ‐
periment	 ﾠ1	 ﾠand	 ﾠ2	 ﾠshowed	 ﾠthe	 ﾠsame	 ﾠpattern	 ﾠof	 ﾠresults	 ﾠfor	 ﾠinfants	 ﾠwho	 ﾠdid	 ﾠand	 ﾠdid	 ﾠnot	 ﾠha-ﾭ‐
bituate,	 ﾠand	 ﾠalso	 ﾠfound	 ﾠno	 ﾠmain	 ﾠeffects	 ﾠof	 ﾠsex	 ﾠor	 ﾠinteractions	 ﾠinvolving	 ﾠsex	 ﾠand	 ﾠgaze	 ﾠtype;	 ﾠ
 inal	 ﾠanalyses	 ﾠused	 ﾠall	 ﾠinfants	 ﾠand	 ﾠcollapsed	 ﾠacross	 ﾠsex.	 ﾠ
Infants	 ﾠshowed	 ﾠsensitivity	 ﾠto	 ﾠmutual	 ﾠgaze	 ﾠat	 ﾠ10	 ﾠmonths,	 ﾠbut	 ﾠnot	 ﾠat	 ﾠ9	 ﾠmonths	 ﾠ(Figure	 ﾠ2).	 ﾠA	 ﾠ2	 ﾠ
(age)	 ﾠx	 ﾠ2	 ﾠ(gaze	 ﾠtype:	 ﾠmutual	 ﾠvs.	 ﾠaverted)	 ﾠx	 ﾠ2	 ﾠ(order:	 ﾠmutual	 ﾠor	 ﾠaverted	 ﾠgaze	 ﾠ irst)	 ﾠx	 ﾠ3	 ﾠ(trial	 ﾠ
pair)	 ﾠanalysis	 ﾠof	 ﾠvariance	 ﾠ(ANOVA)	 ﾠrevealed	 ﾠa	 ﾠmain	 ﾠeffect	 ﾠof	 ﾠgaze	 ﾠtype,	 ﾠF(1,28)	 ﾠ=	 ﾠ4.659,	 ﾠp	 ﾠ=	 ﾠ
.04,	 ﾠquali ied	 ﾠby	 ﾠan	 ﾠinteraction	 ﾠof	 ﾠgaze	 ﾠtype	 ﾠand	 ﾠage,	 ﾠF(1,28)	 ﾠ=	 ﾠ5.622,	 ﾠp	 ﾠ=	 ﾠ.025.	 ﾠSeparate	 ﾠ
follow-ﾭ‐up	 ﾠanalyses	 ﾠindicated	 ﾠno	 ﾠeffect	 ﾠof	 ﾠgaze	 ﾠtype	 ﾠat	 ﾠ9	 ﾠmonths,	 ﾠF(1,14)	 ﾠ<	 ﾠ1,	 ﾠand	 ﾠa	 ﾠsigni i-ﾭ‐
cant	 ﾠeffect	 ﾠat	 ﾠ10	 ﾠmonths,	 ﾠF(1,14)	 ﾠ=	 ﾠ6.268,	 ﾠp	 ﾠ=	 ﾠ.025.	 ﾠMean	 ﾠtotal	 ﾠlooking	 ﾠto	 ﾠmutual	 ﾠand	 ﾠaverted	 ﾠ
gaze	 ﾠpresentations	 ﾠwas	 ﾠ17.1	 ﾠ(SE	 ﾠ=	 ﾠ2.3)	 ﾠand	 ﾠ16.6	 ﾠseconds	 ﾠ(SE	 ﾠ=	 ﾠ2.3)	 ﾠfor	 ﾠ9-ﾭ‐month-ﾭ‐old	 ﾠinfants,	 ﾠ
and	 ﾠ13.9	 ﾠ(SE	 ﾠ=	 ﾠ1.6)	 ﾠand	 ﾠ25.1	 ﾠseconds	 ﾠ(SE	 ﾠ=	 ﾠ4.2)	 ﾠfor	 ﾠ10-ﾭ‐monthold	 ﾠinfants.	 ﾠThirteen	 ﾠ10-ﾭ‐
month-ﾭ‐old	 ﾠbut	 ﾠonly	 ﾠsix	 ﾠ9-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠlooked	 ﾠlonger	 ﾠat	 ﾠthe	 ﾠaverted	 ﾠgaze	 ﾠpresentations	 ﾠ
overall	 ﾠ(respective	 ﾠZs	 ﾠ=	 ﾠ2.59,	 ﾠp	 ﾠ=	 ﾠ.01,	 ﾠand	 ﾠ0.362,	 ﾠns,	 ﾠWilcoxon	 ﾠtest).	 ﾠ
Ten-ﾭ‐month-ﾭ‐old	 ﾠinfants,	 ﾠbut	 ﾠnot	 ﾠ9-ﾭ‐month-ﾭ‐old	 ﾠinfants,	 ﾠclearly	 ﾠdiscriminated	 ﾠpresenta-ﾭ‐
tions	 ﾠof	 ﾠmutual	 ﾠand	 ﾠaverted	 ﾠgaze	 ﾠbetween	 ﾠtwo	 ﾠpeople.	 ﾠAs	 ﾠthese	 ﾠstimuli	 ﾠincluded	 ﾠprior	 ﾠ
infant-ﾭ‐directed	 ﾠgaze,	 ﾠa	 ﾠfull	 ﾠhead	 ﾠturn	 ﾠand	 ﾠadjacent	 ﾠpositioning	 ﾠof	 ﾠthe	 ﾠface	 ﾠand	 ﾠtarget,	 ﾠall	 ﾠ
known	 ﾠto	 ﾠfacilitate	 ﾠgaze-ﾭ‐following	 ﾠ(D’Entremont,	 ﾠ2000;	 ﾠLempers,	 ﾠ1979;	 ﾠSenju	 ﾠ&	 ﾠCsibra,	 ﾠ
2008),	 ﾠand	 ﾠgiven	 ﾠ9-ﾭ‐month-ﾭ‐old	 ﾠinfants’	 ﾠsuccessful	 ﾠgaze-ﾭ‐following	 ﾠfor	 ﾠmore	 ﾠdif icult	 ﾠangles	 ﾠ
(Woodward,	 ﾠ2003),	 ﾠfailure	 ﾠto	 ﾠfollow	 ﾠgaze	 ﾠdoes	 ﾠnot	 ﾠlikely	 ﾠexplain	 ﾠthe	 ﾠyounger	 ﾠinfants'	 ﾠper-ﾭ‐
formance.	 ﾠInstead,	 ﾠit	 ﾠappears	 ﾠthat	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠencoded	 ﾠthe	 ﾠgaze	 ﾠof	 ﾠat	 ﾠleast	 ﾠone	 ﾠ
actor	 ﾠas	 ﾠdirected	 ﾠtoward	 ﾠor	 ﾠaway	 ﾠfrom	 ﾠthe	 ﾠother,	 ﾠwhile	 ﾠ9-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠdid	 ﾠnot.	 ﾠExperiment	 ﾠ2
As	 ﾠdiscussed	 ﾠin	 ﾠthe	 ﾠIntroduction,	 ﾠ8-ﾭ‐and	 ﾠ9-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠencode	 ﾠgaze	 ﾠas	 ﾠtarget	 ﾠ
directed	 ﾠif	 ﾠit	 ﾠis	 ﾠaccompanied	 ﾠby	 ﾠadditional	 ﾠinformation	 ﾠhighlighting	 ﾠthe	 ﾠlooker’s	 ﾠgoal	 ﾠin	 ﾠ
looking.	 ﾠThis	 ﾠinformation	 ﾠmay	 ﾠindicate	 ﾠthat	 ﾠa	 ﾠgeneral	 ﾠteleological	 ﾠattribution	 ﾠis	 ﾠappropri-ﾭ‐
ate,	 ﾠas	 ﾠwhen	 ﾠthe	 ﾠgaze	 ﾠis	 ﾠperformed	 ﾠover	 ﾠmultiple	 ﾠequi inal	 ﾠpaths	 ﾠ(Johnson	 ﾠet	 ﾠal.,	 ﾠ2007),	 ﾠor	 ﾠ
when	 ﾠthe	 ﾠlooker	 ﾠis	 ﾠconstrained	 ﾠfrom	 ﾠreaching	 ﾠ(Luo,	 ﾠ2010).	 ﾠIt	 ﾠmay	 ﾠalso	 ﾠindicate	 ﾠthe	 ﾠlooker’s	 ﾠ
referential	 ﾠintent,	 ﾠas	 ﾠwhen	 ﾠother	 ﾠcues	 ﾠsuggest	 ﾠthat	 ﾠit	 ﾠis	 ﾠperformed	 ﾠas	 ﾠa	 ﾠcommunicative	 ﾠact	 ﾠ
(Senju	 ﾠet	 ﾠal.,	 ﾠ2008).	 ﾠExperiment	 ﾠ2	 ﾠinvestigated	 ﾠwhether	 ﾠ9-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠwill	 ﾠshow	 ﾠsen-ﾭ‐
sitivity	 ﾠto	 ﾠmutual	 ﾠgaze	 ﾠif	 ﾠadditional	 ﾠinformation	 ﾠhighlights	 ﾠthe	 ﾠsocial	 ﾠgoals	 ﾠof	 ﾠthe	 ﾠmutually	 ﾠ
gazing	 ﾠactors.	 ﾠWe	 ﾠtested	 ﾠboth	 ﾠ9-ﾭ‐and	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠwith	 ﾠthe	 ﾠsame	 ﾠstudy	 ﾠdesign	 ﾠas	 ﾠin	 ﾠ
Experiment	 ﾠ1,	 ﾠbut	 ﾠnow	 ﾠthe	 ﾠactors	 ﾠgreeted	 ﾠeach	 ﾠother	 ﾠverbally	 ﾠas	 ﾠthey	 ﾠturned.	 ﾠ
Method
Participants	 ﾠ.	 ﾠThirty-ﾭ‐two	 ﾠinfants	 ﾠfrom	 ﾠthe	 ﾠsame	 ﾠpopulation	 ﾠas	 ﾠExperiment	 ﾠ1	 ﾠwere	 ﾠ
tested,	 ﾠhalf	 ﾠat	 ﾠ9	 ﾠmonths	 ﾠ(8	 ﾠfemales;	 ﾠmean	 ﾠage	 ﾠ=	 ﾠ275.3	 ﾠdays,	 ﾠrange	 ﾠ=	 ﾠ262-ﾭ‐288)	 ﾠand	 ﾠhalf	 ﾠat	 ﾠ10	 ﾠ
months	 ﾠ(7	 ﾠfemales;	 ﾠmean	 ﾠage	 ﾠ=	 ﾠ299.2	 ﾠdays,	 ﾠrange	 ﾠ=	 ﾠ289-ﾭ‐320).	 ﾠAdditional	 ﾠinfants	 ﾠwere	 ﾠex-ﾭ‐
cluded	 ﾠdue	 ﾠto	 ﾠfussiness	 ﾠ(3	 ﾠat	 ﾠ9	 ﾠmonths,	 ﾠ4	 ﾠat	 ﾠ10	 ﾠmonths)	 ﾠor	 ﾠbecause	 ﾠthey	 ﾠwere	 ﾠoutliers	 ﾠusing	 ﾠ
Experiment	 ﾠ1’s	 ﾠcriteria	 ﾠ(1	 ﾠat	 ﾠeach	 ﾠage).	 ﾠ
Procedure	 ﾠand	 ﾠcoding.	 ﾠThe	 ﾠexperiment	 ﾠwas	 ﾠidentical	 ﾠto	 ﾠExperiment	 ﾠ1,	 ﾠexcept	 ﾠthat	 ﾠ
the	 ﾠactors	 ﾠnow	 ﾠgreeted	 ﾠeach	 ﾠother	 ﾠverbally.	 ﾠThe	 ﾠfemale	 ﾠactor,	 ﾠturning	 ﾠ irst,	 ﾠsaid,	 ﾠ“Hey,	 ﾠ
there!”	 ﾠthe	 ﾠmale	 ﾠactor	 ﾠresponded,	 ﾠ“Oh,	 ﾠhi!”.	 ﾠA	 ﾠsecondary	 ﾠcoder	 ﾠwas	 ﾠpresent	 ﾠfor	 ﾠ23	 ﾠof	 ﾠthe	 ﾠ32	 ﾠ
infants.	 ﾠReliability	 ﾠbetween	 ﾠcoders	 ﾠwas	 ﾠ94.2%.	 ﾠ
Results	 ﾠand	 ﾠDiscussion	 ﾠ
Nine-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠviewed	 ﾠan	 ﾠaverage	 ﾠof	 ﾠ10.4	 ﾠhabituation	 ﾠtrials	 ﾠ(SE	 ﾠ=	 ﾠ0.6),	 ﾠav-ﾭ‐
eraging	 ﾠa	 ﾠsum	 ﾠof	 ﾠ35.5	 ﾠs	 ﾠ(SE	 ﾠ=	 ﾠ4.9)	 ﾠacross	 ﾠthe	 ﾠ irst	 ﾠthree	 ﾠhabituation	 ﾠtrials	 ﾠand	 ﾠ
22.2	 ﾠs	 ﾠ(SE	 ﾠ=	 ﾠ2.3)	 ﾠacross	 ﾠthe	 ﾠlast	 ﾠthree	 ﾠhabituation	 ﾠtrials.	 ﾠTen-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠviewed	 ﾠan	 ﾠ
average	 ﾠof	 ﾠ10.8	 ﾠhabituation	 ﾠtrials	 ﾠ(SE	 ﾠ=	 ﾠ0.5),	 ﾠaveraging	 ﾠa	 ﾠsum	 ﾠof	 ﾠ24.0	 ﾠs	 ﾠ(SE	 ﾠ=	 ﾠ2.9)	 ﾠacross	 ﾠthe	 ﾠ
 irst	 ﾠthree	 ﾠhabituation	 ﾠtrials	 ﾠand	 ﾠ18.1	 ﾠs	 ﾠ(SE	 ﾠ=	 ﾠ2.8)	 ﾠacross	 ﾠthe	 ﾠlast	 ﾠthree	 ﾠhabituation	 ﾠtrials.	 ﾠSix	 ﾠ
9-ﾭ‐and	 ﾠeight	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠdid	 ﾠnot	 ﾠhabituate.	 ﾠThere	 ﾠwas	 ﾠa	 ﾠmarginally	 ﾠsigni icant	 ﾠdif-ﾭ‐
ference	 ﾠbetween	 ﾠage	 ﾠgroups	 ﾠin	 ﾠlooking	 ﾠat	 ﾠthe	 ﾠ irst	 ﾠ
three	 ﾠhabituation	 ﾠtrials,	 ﾠt(30)	 ﾠ=	 ﾠ2.02,	 ﾠp	 ﾠ=	 ﾠ.052,	 ﾠbut	 ﾠno	 ﾠsigni icant	 ﾠdifference	 ﾠfor	 ﾠthe	 ﾠlast	 ﾠthree	 ﾠ
trials	 ﾠor	 ﾠthe	 ﾠtotal	 ﾠnumber	 ﾠof	 ﾠhabituation	 ﾠtrials	 ﾠwitnessed.	 ﾠAs	 ﾠin	 ﾠExperiment	 ﾠ1,	 ﾠinfants	 ﾠlooked	 ﾠlonger	 ﾠat	 ﾠthe	 ﾠaverted	 ﾠgaze	 ﾠdisplays	 ﾠat	 ﾠ10	 ﾠbut	 ﾠnot	 ﾠ
9	 ﾠmonths	 ﾠof	 ﾠage	 ﾠ(Figure	 ﾠ3).	 ﾠThe	 ﾠ2	 ﾠ(age)	 ﾠx	 ﾠ2	 ﾠ(gaze)	 ﾠx	 ﾠ2	 ﾠ(order)	 ﾠx	 ﾠ3	 ﾠ(trial)	 ﾠANOVA	 ﾠrevealed	 ﾠ
only	 ﾠa	 ﾠmain	 ﾠeffect	 ﾠof	 ﾠtrial	 ﾠpair,	 ﾠF(2,56)	 ﾠ=	 ﾠ8.681,	 ﾠp	 ﾠ=	 ﾠ.001,	 ﾠbut	 ﾠnot	 ﾠof	 ﾠgaze	 ﾠtype,	 ﾠF(1,28)	 ﾠ=	 ﾠ1.132,	 ﾠ
p	 ﾠ=	 ﾠns,	 ﾠand	 ﾠa	 ﾠmarginally	 ﾠsigni icant	 ﾠinteraction	 ﾠbetween	 ﾠage	 ﾠgroup	 ﾠand	 ﾠgaze	 ﾠtype,	 ﾠF(1,28)	 ﾠ=	 ﾠ
3.560,	 ﾠp	 ﾠ=	 ﾠ.070.	 ﾠFollow-ﾭ‐up	 ﾠanalyses	 ﾠat	 ﾠeach	 ﾠage	 ﾠindicated	 ﾠa	 ﾠsigni icant	 ﾠeffect	 ﾠof	 ﾠtrial	 ﾠpair	 ﾠat	 ﾠ9	 ﾠ
months,	 ﾠF(2,28)	 ﾠ=	 ﾠ4.867,	 ﾠp	 ﾠ=	 ﾠ.015,	 ﾠre lecting	 ﾠinfants’	 ﾠtendencies	 ﾠto	 ﾠlook	 ﾠless	 ﾠas	 ﾠthe	 ﾠexperi-ﾭ‐
ment	 ﾠcontinued.	 ﾠIn	 ﾠcontrast,	 ﾠthe	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠshowed	 ﾠa	 ﾠsigni icant	 ﾠeffect	 ﾠof	 ﾠboth	 ﾠ
trial	 ﾠpair,	 ﾠF(2,28)	 ﾠ=	 ﾠ4.436,	 ﾠp	 ﾠ=	 ﾠ.021,	 ﾠand	 ﾠgaze	 ﾠtype,	 ﾠF(1,14)	 ﾠ=	 ﾠ9.957,	 ﾠp	 ﾠ=	 ﾠ.007.	 ﾠMean	 ﾠtotal	 ﾠlook-ﾭ‐
ing	 ﾠto	 ﾠmutual	 ﾠand	 ﾠaverted	 ﾠgaze	 ﾠpresentations	 ﾠwas	 ﾠ22.5	 ﾠs	 ﾠ(SE	 ﾠ=	 ﾠ3.1)	 ﾠand	 ﾠ21.0	 ﾠs	 ﾠ(SE	 ﾠ=	 ﾠ2.4)	 ﾠfor	 ﾠ
9-ﾭ‐month-ﾭ‐old	 ﾠinfants,	 ﾠand	 ﾠ14.2	 ﾠs	 ﾠ(SE	 ﾠ=	 ﾠ1.3)	 ﾠand	 ﾠ19.6	 ﾠs	 ﾠ(SE	 ﾠ=	 ﾠ1.4)	 ﾠfor	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants.	 ﾠ
Again,	 ﾠ13	 ﾠof	 ﾠthe	 ﾠolder	 ﾠinfants	 ﾠlooked	 ﾠlonger	 ﾠat	 ﾠthe	 ﾠaverted	 ﾠgaze	 ﾠtest	 ﾠdisplays,	 ﾠwhereas	 ﾠonly	 ﾠ
7	 ﾠyounger	 ﾠinfants	 ﾠdid	 ﾠso	 ﾠ(respectively,	 ﾠWilcoxon	 ﾠZ	 ﾠ=	 ﾠ2.59,	 ﾠp	 ﾠ=	 ﾠ.01,	 ﾠand	 ﾠ.465,	 ﾠns).	 ﾠ
To	 ﾠevaluate	 ﾠwhether	 ﾠ9-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠshowed	 ﾠany	 ﾠsensitivity	 ﾠto	 ﾠgaze	 ﾠtype	 ﾠacross	 ﾠ
Experiments	 ﾠ1	 ﾠand	 ﾠ2,	 ﾠwe	 ﾠcombined	 ﾠdata	 ﾠfrom	 ﾠboth	 ﾠin	 ﾠa	 ﾠ2	 ﾠ(age)	 ﾠx	 ﾠ2	 ﾠ(gaze)	 ﾠx	 ﾠ2	 ﾠ(order)	 ﾠx	 ﾠ3	 ﾠ
(trial)	 ﾠx	 ﾠ2	 ﾠ(experiment)	 ﾠANOVA.	 ﾠThere	 ﾠwere	 ﾠmain	 ﾠeffects	 ﾠof	 ﾠtrial	 ﾠpair,	 ﾠF(2,112)	 ﾠ=	 ﾠ4.443,	 ﾠp	 ﾠ=	 ﾠ
.014,	 ﾠand	 ﾠgaze	 ﾠtype,	 ﾠF(1,56)	 ﾠ=	 ﾠ5.605,	 ﾠp	 ﾠ=	 ﾠ.021,	 ﾠbut	 ﾠthe	 ﾠlatter	 ﾠwas	 ﾠquali ied	 ﾠby	 ﾠan	 ﾠinteraction	 ﾠ
with	 ﾠage,	 ﾠF(1,56)	 ﾠ=	 ﾠ9.171,	 ﾠp	 ﾠ=	 ﾠ.004.	 ﾠAn	 ﾠanalysis	 ﾠof	 ﾠjust	 ﾠ9month-ﾭ‐old	 ﾠinfants	 ﾠrevealed	 ﾠonly	 ﾠan	 ﾠ
interaction	 ﾠbetween	 ﾠtrial	 ﾠand	 ﾠexperiment,	 ﾠF(2,56)	 ﾠ=	 ﾠ5.078,	 ﾠp	 ﾠ=	 ﾠ.009.	 ﾠTen-ﾭ‐month-ﾭ‐old	 ﾠinfants,	 ﾠ
however,	 ﾠshowed	 ﾠa	 ﾠmain	 ﾠeffect	 ﾠof	 ﾠgaze	 ﾠtype,	 ﾠF(1,28)	 ﾠ=	 ﾠ12.018,	 ﾠp	 ﾠ=	 ﾠ.002.	 ﾠAn	 ﾠinteraction	 ﾠbe-ﾭ‐
tween	 ﾠtrial,	 ﾠgaze	 ﾠtype,	 ﾠand	 ﾠexperiment,	 ﾠF(2,56)	 ﾠ=	 ﾠ3.410,	 ﾠp	 ﾠ=	 ﾠ.04,	 ﾠalso	 ﾠindicated	 ﾠthat	 ﾠthe	 ﾠver-ﾭ‐
bal	 ﾠgreeting	 ﾠin	 ﾠExperiment	 ﾠ2	 ﾠhad	 ﾠled	 ﾠolder	 ﾠinfants	 ﾠto	 ﾠdishabituate	 ﾠto	 ﾠaverted	 ﾠgaze	 ﾠmost	 ﾠ
strongly	 ﾠin	 ﾠthe	 ﾠ irst	 ﾠtest	 ﾠtrial	 ﾠpair.	 ﾠ
Notably,	 ﾠnearly	 ﾠhalf	 ﾠof	 ﾠinfants	 ﾠin	 ﾠExperiment	 ﾠ2	 ﾠdid	 ﾠnot	 ﾠreach	 ﾠthe	 ﾠhabituation	 ﾠcrite-ﾭ‐
rion.	 ﾠThis	 ﾠwas	 ﾠnot	 ﾠlikely	 ﾠthe	 ﾠsource	 ﾠof	 ﾠthe	 ﾠdifference	 ﾠbetween	 ﾠ9-ﾭ‐and	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants’	 ﾠ
performances,	 ﾠas	 ﾠroughly	 ﾠthe	 ﾠsame	 ﾠnumber	 ﾠof	 ﾠinfants	 ﾠat	 ﾠeach	 ﾠage	 ﾠdid	 ﾠnot	 ﾠhabituate;	 ﾠmoreo-ﾭ‐
ver,	 ﾠboth	 ﾠhabituators	 ﾠand	 ﾠnon-ﾭ‐habituators	 ﾠshowed	 ﾠthe	 ﾠsame	 ﾠpatterns	 ﾠof	 ﾠresponse.	 ﾠThe	 ﾠlarge	 ﾠ
number	 ﾠof	 ﾠnon-ﾭ‐habituators	 ﾠis,	 ﾠhowever,	 ﾠconsistent	 ﾠwith	 ﾠthe	 ﾠsuggestion	 ﾠthat	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠ
infants’	 ﾠlonger	 ﾠlooking	 ﾠto	 ﾠaverted	 ﾠgaze	 ﾠtest	 ﾠpresentations	 ﾠmay	 ﾠhave	 ﾠbeen	 ﾠbased	 ﾠon	 ﾠmore	 ﾠ
than	 ﾠa	 ﾠpreference	 ﾠfor	 ﾠthe	 ﾠmore	 ﾠnovel	 ﾠtest	 ﾠstimuli	 ﾠrelative	 ﾠto	 ﾠthe	 ﾠmutual	 ﾠgaze	 ﾠhabituation	 ﾠ
presentations	 ﾠ(i.e.,	 ﾠthe	 ﾠconclusion	 ﾠbest	 ﾠlicensed	 ﾠby	 ﾠthe	 ﾠhabituation	 ﾠdesign).	 ﾠIt	 ﾠis	 ﾠpossible	 ﾠ
that	 ﾠolder	 ﾠinfants	 ﾠwere	 ﾠmore	 ﾠinterested	 ﾠin	 ﾠaverted	 ﾠgaze	 ﾠpresentations	 ﾠbecause	 ﾠthey	 ﾠpor-ﾭ‐trayed	 ﾠan	 ﾠunusual	 ﾠevent:	 ﾠtwo	 ﾠpeople	 ﾠturning	 ﾠaway	 ﾠfrom,	 ﾠrather	 ﾠthan	 ﾠtoward,	 ﾠone	 ﾠanother.	 ﾠ
In	 ﾠeither	 ﾠcase,	 ﾠhowever,	 ﾠExperiments	 ﾠ1	 ﾠand	 ﾠ2	 ﾠprovide	 ﾠevidence	 ﾠfor	 ﾠa	 ﾠconsistent	 ﾠdevelop-ﾭ‐
mental	 ﾠchange	 ﾠin	 ﾠinfants'	 ﾠsensitivity	 ﾠto	 ﾠmutual	 ﾠgaze	 ﾠin	 ﾠthird-ﾭ‐party	 ﾠinteractions.	 ﾠ
In	 ﾠsum,	 ﾠas	 ﾠin	 ﾠExperiment	 ﾠ1,	 ﾠinfants	 ﾠdiscriminated	 ﾠbetween	 ﾠpresentations	 ﾠof	 ﾠmutual	 ﾠ
and	 ﾠaverted	 ﾠgaze	 ﾠat	 ﾠ10	 ﾠbut	 ﾠnot	 ﾠ9	 ﾠmonths.	 ﾠThe	 ﾠverbal	 ﾠgreeting	 ﾠbetween	 ﾠactors	 ﾠdid	 ﾠnot	 ﾠlead	 ﾠ
9-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠto	 ﾠa	 ﾠtarget-ﾭ‐directed	 ﾠassessment	 ﾠof	 ﾠeither	 ﾠperson’s	 ﾠsocial	 ﾠgaze.	 ﾠThis	 ﾠ
 inding	 ﾠsuggests	 ﾠthat	 ﾠan	 ﾠintentional	 ﾠunderstanding	 ﾠof	 ﾠsocial	 ﾠgaze	 ﾠmay	 ﾠdevelop	 ﾠtowards	 ﾠthe	 ﾠ
end	 ﾠof	 ﾠthe	 ﾠ1st	 ﾠyear,	 ﾠbut	 ﾠthat	 ﾠsuggestion	 ﾠmust	 ﾠbe	 ﾠquali ied	 ﾠin	 ﾠlight	 ﾠof	 ﾠthe	 ﾠvery	 ﾠsimilar	 ﾠdis-ﾭ‐
plays	 ﾠand	 ﾠmethods	 ﾠof	 ﾠthese	 ﾠtwo	 ﾠexperiments.	 ﾠIn	 ﾠthe	 ﾠnext	 ﾠexperiment,	 ﾠwe	 ﾠtested	 ﾠfor	 ﾠdevel-ﾭ‐
opmental	 ﾠchanges	 ﾠin	 ﾠsocial	 ﾠgaze	 ﾠunderstanding	 ﾠusing	 ﾠa	 ﾠdifferent	 ﾠmethod	 ﾠtapping	 ﾠ
more	 ﾠcentral,	 ﾠcognitive	 ﾠprocessing	 ﾠof	 ﾠsocial	 ﾠgaze.	 ﾠ
Experiment	 ﾠ3
Experiment	 ﾠ3	 ﾠtested	 ﾠwhether	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants’	 ﾠability	 ﾠto	 ﾠdiscriminate	 ﾠinstances	 ﾠ
of	 ﾠmutual	 ﾠand	 ﾠaverted	 ﾠgaze	 ﾠis	 ﾠaccompanied	 ﾠby	 ﾠexpectations	 ﾠconcerning	 ﾠwhen	 ﾠsuch	 ﾠevents	 ﾠ
should	 ﾠoccur.	 ﾠThe	 ﾠexperiment	 ﾠbuilds	 ﾠon	 ﾠthe	 ﾠ inding	 ﾠthat	 ﾠinfants	 ﾠas	 ﾠyoung	 ﾠas	 ﾠ8	 ﾠmonths	 ﾠex-ﾭ‐
pect	 ﾠobjects	 ﾠto	 ﾠbe	 ﾠpresent	 ﾠat	 ﾠthe	 ﾠlocation	 ﾠto	 ﾠwhich	 ﾠa	 ﾠperson	 ﾠis	 ﾠlooking	 ﾠ(Csibra	 ﾠ&	 ﾠVolein,	 ﾠ
2007),	 ﾠand	 ﾠit	 ﾠasks	 ﾠwhether	 ﾠinfants	 ﾠhave	 ﾠexpectations	 ﾠabout	 ﾠthe	 ﾠnature	 ﾠof	 ﾠthe	 ﾠobject	 ﾠthat	 ﾠ
should	 ﾠappear	 ﾠat	 ﾠthat	 ﾠlocation	 ﾠwhen	 ﾠgaze	 ﾠoccurs	 ﾠin	 ﾠa	 ﾠsocial	 ﾠcontext.	 ﾠFor	 ﾠan	 ﾠinfant	 ﾠto	 ﾠlearn	 ﾠ
why	 ﾠpeople	 ﾠdisplay	 ﾠdifferent	 ﾠforms	 ﾠof	 ﾠsocial	 ﾠgaze,	 ﾠshe	 ﾠmust	 ﾠ irst	 ﾠdetermine	 ﾠthe	 ﾠcontexts	 ﾠin	 ﾠ
which	 ﾠpeople	 ﾠtypically	 ﾠperform	 ﾠit.	 ﾠExperiment	 ﾠ3	 ﾠused	 ﾠa	 ﾠviolation-ﾭ‐ofexpectation	 ﾠprocedure	 ﾠ
to	 ﾠinvestigate	 ﾠwhether	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠexpect	 ﾠone	 ﾠperson	 ﾠto	 ﾠlook	 ﾠat	 ﾠanother	 ﾠwhile	 ﾠ
they	 ﾠconverse.	 ﾠWe	 ﾠalso	 ﾠtested	 ﾠ9-ﾭ‐month-ﾭ‐old	 ﾠinfants,	 ﾠto	 ﾠdetermine	 ﾠwhether	 ﾠthe	 ﾠonset	 ﾠof	 ﾠsuch	 ﾠ
expectations	 ﾠcoincides	 ﾠwith	 ﾠthe	 ﾠdevelopmental	 ﾠchange	 ﾠdocumented	 ﾠin	 ﾠthe	 ﾠabove	 ﾠexperi-ﾭ‐
ments.	 ﾠ
Method
Participants.	 ﾠForty	 ﾠinfants	 ﾠwere	 ﾠtested,	 ﾠhalf	 ﾠat	 ﾠ9	 ﾠmonths	 ﾠ(12	 ﾠfemales;	 ﾠmean	 ﾠage	 ﾠ=	 ﾠ
272.5	 ﾠdays,	 ﾠrange	 ﾠ=	 ﾠ261-ﾭ‐287)	 ﾠand	 ﾠhalf	 ﾠat	 ﾠ10	 ﾠmonths	 ﾠ(9	 ﾠfemales;	 ﾠmean	 ﾠ=	 ﾠ309.8	 ﾠdays,	 ﾠrange	 ﾠ=	 ﾠ
290-ﾭ‐326).	 ﾠFive	 ﾠmore	 ﾠinfants	 ﾠwere	 ﾠexcluded	 ﾠdue	 ﾠto	 ﾠfussiness	 ﾠ(1	 ﾠyounger,	 ﾠ2	 ﾠolder)	 ﾠor	 ﾠbecause	 ﾠtheir	 ﾠlooking	 ﾠtime	 ﾠon	 ﾠa	 ﾠtest	 ﾠtrial	 ﾠtype	 ﾠwas	 ﾠmore	 ﾠthan	 ﾠ2.5	 ﾠSD	 ﾠfrom	 ﾠthe	 ﾠmean	 ﾠfor	 ﾠtheir	 ﾠage	 ﾠ
group	 ﾠ(1	 ﾠfrom	 ﾠeach	 ﾠgroup).	 ﾠ
Materials.	 ﾠAll	 ﾠdisplays	 ﾠconsisted	 ﾠof	 ﾠ ilmed	 ﾠevents	 ﾠplayed	 ﾠon	 ﾠa	 ﾠvideo	 ﾠmonitor	 ﾠthat	 ﾠhad	 ﾠ
been	 ﾠdivided	 ﾠhorizontally	 ﾠinto	 ﾠthree	 ﾠsections,	 ﾠeach	 ﾠcovered	 ﾠby	 ﾠan	 ﾠanimated	 ﾠpanel	 ﾠ(Figure	 ﾠ
4).	 ﾠAll	 ﾠsounds	 ﾠwere	 ﾠplayed	 ﾠmonaurally	 ﾠthrough	 ﾠa	 ﾠcentrally	 ﾠlocated	 ﾠspeaker.	 ﾠFor	 ﾠthe	 ﾠ
familiarization	 ﾠevents,	 ﾠthe	 ﾠtwo	 ﾠside	 ﾠpanels	 ﾠslid	 ﾠoutwards	 ﾠrevealing	 ﾠa	 ﾠtoy	 ﾠtractor	 ﾠtruck	 ﾠbe-ﾭ‐
hind	 ﾠone	 ﾠand	 ﾠa	 ﾠforward-ﾭ‐facing	 ﾠwoman	 ﾠ(the	 ﾠ“social	 ﾠpartner”)	 ﾠbehind	 ﾠthe	 ﾠother.	 ﾠOn	 ﾠeach	 ﾠtrial,	 ﾠ
one	 ﾠof	 ﾠtwo	 ﾠevents	 ﾠoccurred:	 ﾠEither	 ﾠthe	 ﾠwoman	 ﾠsmiled	 ﾠand	 ﾠsaid,	 ﾠ“Hi,	 ﾠbaby!”	 ﾠor	 ﾠthe	 ﾠtruck	 ﾠ
moved	 ﾠits	 ﾠshovel	 ﾠdown	 ﾠand	 ﾠup	 ﾠas	 ﾠa	 ﾠmechanical	 ﾠnoise	 ﾠplayed.	 ﾠAfterward,	 ﾠboth	 ﾠ igures	 ﾠre-ﾭ‐
mained	 ﾠas	 ﾠstatic	 ﾠimages.	 ﾠ
The	 ﾠtest	 ﾠevents	 ﾠbegan	 ﾠwith	 ﾠthe	 ﾠsame	 ﾠpanel	 ﾠdisplay	 ﾠas	 ﾠbefore,	 ﾠbut	 ﾠwith	 ﾠthe	 ﾠmiddle	 ﾠ
panel	 ﾠreplaced	 ﾠby	 ﾠa	 ﾠsecond	 ﾠwoman	 ﾠ(the	 ﾠ“central	 ﾠactor”)	 ﾠwith	 ﾠher	 ﾠhead	 ﾠfacing	 ﾠdown.	 ﾠNever	 ﾠ
making	 ﾠeye	 ﾠcontact	 ﾠwith	 ﾠthe	 ﾠinfant,	 ﾠshe	 ﾠturned	 ﾠto	 ﾠone	 ﾠside	 ﾠand	 ﾠhad	 ﾠa	 ﾠ12-ﾭ‐s	 ﾠconversation	 ﾠwith	 ﾠ
the	 ﾠsocial	 ﾠpartner.	 ﾠThe	 ﾠsocial	 ﾠpartner	 ﾠwas	 ﾠnot	 ﾠvisible,	 ﾠbut	 ﾠher	 ﾠvoice	 ﾠwas	 ﾠheard	 ﾠresponding.	 ﾠ
After	 ﾠthis	 ﾠconversation,	 ﾠthe	 ﾠcentral	 ﾠactor	 ﾠturned	 ﾠher	 ﾠhead	 ﾠback	 ﾠdown	 ﾠand	 ﾠwas	 ﾠoccluded	 ﾠby	 ﾠa	 ﾠ
panel	 ﾠfrom	 ﾠabove.	 ﾠNext,	 ﾠthe	 ﾠtwo	 ﾠside	 ﾠpanels	 ﾠslid	 ﾠout,	 ﾠrevealing	 ﾠstatic	 ﾠimages	 ﾠof	 ﾠthe	 ﾠtruck	 ﾠ
and	 ﾠsocial	 ﾠpartner,	 ﾠas	 ﾠin	 ﾠthe	 ﾠfamiliarization	 ﾠtrials.	 ﾠProcedure	 ﾠ
The	 ﾠprocedure	 ﾠwas	 ﾠthe	 ﾠsame	 ﾠas	 ﾠin	 ﾠExperiments	 ﾠ1	 ﾠand	 ﾠ2	 ﾠexcept	 ﾠas	 ﾠfollows.	 ﾠInfants	 ﾠsat	 ﾠ
on	 ﾠa	 ﾠcaregiver’s	 ﾠlap,	 ﾠ65	 ﾠcm	 ﾠfrom	 ﾠa	 ﾠ30-ﾭ‐in.	 ﾠvideo	 ﾠmonitor.	 ﾠLooking	 ﾠtime	 ﾠmeasurement	 ﾠbegan	 ﾠ
as	 ﾠthe	 ﾠside	 ﾠpanels	 ﾠslid	 ﾠout,	 ﾠrevealing	 ﾠthe	 ﾠpositions	 ﾠof	 ﾠthe	 ﾠtruck	 ﾠand	 ﾠsocial	 ﾠpartner.	 ﾠ
Trials	 ﾠlasted	 ﾠuntil	 ﾠthe	 ﾠinfant	 ﾠlooked	 ﾠaway	 ﾠfor	 ﾠmore	 ﾠthan	 ﾠ2	 ﾠs,	 ﾠor	 ﾠfor	 ﾠa	 ﾠmaximum	 ﾠof	 ﾠ60	 ﾠ
s.	 ﾠBetween	 ﾠtrials,	 ﾠa	 ﾠcurtain	 ﾠcovered	 ﾠthe	 ﾠdisplay.	 ﾠThe	 ﾠcaregiver	 ﾠclosed	 ﾠher	 ﾠeyes	 ﾠduring	 ﾠtest.	 ﾠ
Design.	 ﾠAcross	 ﾠfour	 ﾠfamiliarization	 ﾠtrials,	 ﾠthe	 ﾠpositions	 ﾠof	 ﾠthe	 ﾠtruck	 ﾠand	 ﾠsocial	 ﾠpart-ﾭ‐
ner	 ﾠswitched	 ﾠfrom	 ﾠleft	 ﾠto	 ﾠright,	 ﾠin	 ﾠa	 ﾠcounterbalanced	 ﾠABBA	 ﾠdesign.	 ﾠThe	 ﾠorder	 ﾠof	 ﾠevents	 ﾠ
(truck	 ﾠvs.	 ﾠtalking)	 ﾠwas	 ﾠorthogonally	 ﾠcounterbalanced	 ﾠacross	 ﾠinfants.	 ﾠ
There	 ﾠwere	 ﾠtwo	 ﾠtest	 ﾠtrials,	 ﾠfeaturing	 ﾠone	 ﾠconsistent	 ﾠand	 ﾠone	 ﾠinconsistent	 ﾠoutcome.	 ﾠ
Both	 ﾠtest	 ﾠtrials	 ﾠbegan	 ﾠwith	 ﾠa	 ﾠconversation	 ﾠbetween	 ﾠthe	 ﾠcentral	 ﾠactor	 ﾠand	 ﾠunseen	 ﾠsocial	 ﾠ
partner.	 ﾠThe	 ﾠorder	 ﾠof	 ﾠtest	 ﾠtrial	 ﾠoutcomes,	 ﾠthe	 ﾠcentral	 ﾠactor’s	 ﾠturning	 ﾠdirection,	 ﾠand	 ﾠthe	 ﾠ inal	 ﾠ
arrangement	 ﾠof	 ﾠthe	 ﾠtruck	 ﾠand	 ﾠsocial	 ﾠpartner	 ﾠwere	 ﾠcounterbalanced	 ﾠacross	 ﾠinfants.	 ﾠConse-ﾭ‐
quently,	 ﾠhalf	 ﾠof	 ﾠinfants	 ﾠsaw	 ﾠthe	 ﾠcentral	 ﾠactor	 ﾠturn	 ﾠin	 ﾠthe	 ﾠsame	 ﾠdirection	 ﾠon	 ﾠboth	 ﾠtrials,	 ﾠwhile	 ﾠ
half	 ﾠsaw	 ﾠher	 ﾠswitch	 ﾠdirections	 ﾠacross	 ﾠtrials.	 ﾠCoding.	 ﾠUsing	 ﾠthe	 ﾠsame	 ﾠcoding	 ﾠsetup	 ﾠas	 ﾠdescribed	 ﾠin	 ﾠExperiment	 ﾠ1,	 ﾠa	 ﾠprimary	 ﾠonline	 ﾠ
coder’s	 ﾠmeasurements	 ﾠdetermined	 ﾠthe	 ﾠduration	 ﾠof	 ﾠeach	 ﾠtrial.	 ﾠFor	 ﾠ32	 ﾠinfants,	 ﾠa	 ﾠsecondary	 ﾠ
online	 ﾠcoder	 ﾠwas	 ﾠalso	 ﾠpresent.	 ﾠBoth	 ﾠonline	 ﾠcoders	 ﾠwere	 ﾠblind	 ﾠto	 ﾠcondition,	 ﾠand	 ﾠreliability	 ﾠ
between	 ﾠthem	 ﾠwas	 ﾠ92.6%.	 ﾠFollowing	 ﾠCsibra	 ﾠand	 ﾠVolein	 ﾠ(2007),	 ﾠan	 ﾠof line	 ﾠcoder	 ﾠthen	 ﾠexam-ﾭ‐
ined	 ﾠvideos	 ﾠof	 ﾠeach	 ﾠtest	 ﾠtrial	 ﾠ(resolution:	 ﾠ15	 ﾠfps)	 ﾠand	 ﾠassigned	 ﾠevery	 ﾠlook	 ﾠmade	 ﾠby	 ﾠan	 ﾠinfant	 ﾠ
to	 ﾠone	 ﾠof	 ﾠfour	 ﾠcategories	 ﾠ(looking	 ﾠto	 ﾠthe	 ﾠleft,	 ﾠcenter,	 ﾠand	 ﾠright	 ﾠportions	 ﾠof	 ﾠthe	 ﾠdisplay,	 ﾠand	 ﾠ
looking	 ﾠaway).	 ﾠA	 ﾠsecondary	 ﾠof line	 ﾠcoder	 ﾠcoded	 ﾠ12	 ﾠinfants	 ﾠfrom	 ﾠeach	 ﾠage;	 ﾠthe	 ﾠcorrelation	 ﾠ
between	 ﾠof line	 ﾠcoders’	 ﾠoverall	 ﾠscores	 ﾠwas	 ﾠ.96.	 ﾠBoth	 ﾠof line	 ﾠcoders	 ﾠwere	 ﾠnaive	 ﾠto	 ﾠthe	 ﾠhy-ﾭ‐
potheses	 ﾠof	 ﾠthe	 ﾠexperiment,	 ﾠincluding	 ﾠthe	 ﾠpredicted	 ﾠage	 ﾠdifference.	 ﾠScores	 ﾠfrom	 ﾠthe	 ﾠprimary	 ﾠ
of line	 ﾠcoder	 ﾠwere	 ﾠused	 ﾠfor	 ﾠanalyses	 ﾠof	 ﾠgaze	 ﾠfollowing	 ﾠduring	 ﾠthe	 ﾠconversation	 ﾠand	 ﾠfor	 ﾠtest	 ﾠ
trial	 ﾠlooking	 ﾠtime.	 ﾠ
Results	 ﾠand	 ﾠDiscussion	 ﾠ
Looking	 ﾠduring	 ﾠfamiliarization	 ﾠwas	 ﾠsimilar	 ﾠfor	 ﾠboth	 ﾠages.	 ﾠAn	 ﾠANOVA	 ﾠof	 ﾠfamiliariza-ﾭ‐
tion	 ﾠtrial	 ﾠlooking	 ﾠtimes,	 ﾠwith	 ﾠage	 ﾠgroup,	 ﾠsex,	 ﾠand	 ﾠfamiliarization	 ﾠorder	 ﾠ(person	 ﾠor	 ﾠtruck	 ﾠon	 ﾠ
 irst	 ﾠtrial)	 ﾠas	 ﾠbetween-ﾭ‐subject	 ﾠfactors	 ﾠand	 ﾠvideo	 ﾠtype	 ﾠ(person	 ﾠor	 ﾠtruck)	 ﾠand	 ﾠtrial	 ﾠ
position	 ﾠwithin	 ﾠpresentation	 ﾠsequence	 ﾠ( irst	 ﾠor	 ﾠsecond	 ﾠpresentation	 ﾠof	 ﾠa	 ﾠgiven	 ﾠtype)	 ﾠas	 ﾠ
within-ﾭ‐subject	 ﾠfactors	 ﾠrevealed	 ﾠno	 ﾠeffect	 ﾠof	 ﾠage	 ﾠgroup	 ﾠor	 ﾠany	 ﾠsigni icant	 ﾠinteractions	 ﾠbe-ﾭ‐
tween	 ﾠit	 ﾠand	 ﾠother	 ﾠfactors.	 ﾠ
Infants	 ﾠalso	 ﾠshowed	 ﾠsimilar	 ﾠlooking	 ﾠpatterns	 ﾠduring	 ﾠthe	 ﾠconversation,	 ﾠwhen	 ﾠthe	 ﾠtar-ﾭ‐
get	 ﾠof	 ﾠthe	 ﾠcentral	 ﾠactor’s	 ﾠlooks	 ﾠwas	 ﾠoccluded.	 ﾠInfants	 ﾠlooked	 ﾠat	 ﾠthe	 ﾠcentral	 ﾠactor	 ﾠduring	 ﾠ
86.7%	 ﾠand	 ﾠ90.0%	 ﾠof	 ﾠthe	 ﾠconversation	 ﾠphase,	 ﾠat	 ﾠ9	 ﾠand	 ﾠ10	 ﾠmonths	 ﾠrespectively	 ﾠ(t	 ﾠ<	 ﾠ1,	 ﾠns).	 ﾠFor	 ﾠ
all	 ﾠinfants	 ﾠbut	 ﾠ2	 ﾠ(1	 ﾠat	 ﾠeach	 ﾠage),	 ﾠall	 ﾠlooks	 ﾠaway	 ﾠfrom	 ﾠher	 ﾠwere	 ﾠaway	 ﾠfrom	 ﾠthe	 ﾠdisplay.	 ﾠThere	 ﾠ
was	 ﾠthus	 ﾠno	 ﾠovert	 ﾠgaze-ﾭ‐following	 ﾠresponse,	 ﾠlikely	 ﾠdue	 ﾠto	 ﾠthe	 ﾠvisible	 ﾠactor’s	 ﾠsalience	 ﾠand	 ﾠlack	 ﾠ
of	 ﾠa	 ﾠvisible	 ﾠtarget.	 ﾠ
For	 ﾠthe	 ﾠcritical	 ﾠtest	 ﾠtrials,	 ﾠin	 ﾠcontrast,	 ﾠinfants’	 ﾠlooking	 ﾠtime	 ﾠdata	 ﾠshowed	 ﾠstrikingly	 ﾠ
different	 ﾠpatterns	 ﾠat	 ﾠ9	 ﾠand	 ﾠ10	 ﾠmonths	 ﾠ(Figure	 ﾠ5).	 ﾠPreliminary	 ﾠanalyses	 ﾠrevealed	 ﾠno	 ﾠsigni i-ﾭ‐
cant	 ﾠmain	 ﾠeffects	 ﾠor	 ﾠinteractions	 ﾠinvolving	 ﾠsex,	 ﾠfamiliarization	 ﾠorder,	 ﾠor	 ﾠtest	 ﾠorder	 ﾠ(whether	 ﾠ
the	 ﾠconsistent	 ﾠor	 ﾠinconsistent	 ﾠoutcome	 ﾠwas	 ﾠshown	 ﾠ irst),	 ﾠand	 ﾠso	 ﾠ inal	 ﾠanalyses	 ﾠcollapsed	 ﾠ
across	 ﾠthese	 ﾠfactors.	 ﾠA	 ﾠ2	 ﾠ(age)	 ﾠx	 ﾠ2	 ﾠ(outcome:	 ﾠconsistent	 ﾠvs.	 ﾠinconsistent)	 ﾠANOVA	 ﾠrevealed	 ﾠ
no	 ﾠmain	 ﾠeffects	 ﾠand	 ﾠa	 ﾠsigni icant	 ﾠinteraction	 ﾠbetween	 ﾠfactors,	 ﾠF(1,38)	 ﾠ=	 ﾠ4.305,	 ﾠp	 ﾠ=	 ﾠ.045.	 ﾠWhereas	 ﾠ9-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠlooked	 ﾠequally	 ﾠto	 ﾠconsistent	 ﾠand	 ﾠinconsistent	 ﾠ
outcomes	 ﾠ(ms	 ﾠ=	 ﾠ9.60	 ﾠand	 ﾠ8.75,	 ﾠSEs	 ﾠ=	 ﾠ1.39	 ﾠand	 ﾠ1.28,	 ﾠrespectively),	 ﾠt(19)	 ﾠ<	 ﾠ1,	 ﾠns,	 ﾠ10-ﾭ‐month-ﾭ‐
old	 ﾠinfants	 ﾠdistinguished	 ﾠbetween	 ﾠthem	 ﾠ(ms	 ﾠ=	 ﾠ7.0	 ﾠand	 ﾠ10.76,	 ﾠSEs	 ﾠ=	 ﾠ0.79	 ﾠand	 ﾠ1.26,	 ﾠrespec-ﾭ‐
tively),	 ﾠt(19)	 ﾠ=	 ﾠ2.56,	 ﾠp	 ﾠ=	 ﾠ.019.	 ﾠLonger	 ﾠlooking	 ﾠat	 ﾠthe	 ﾠinconsistent	 ﾠoutcome	 ﾠwas	 ﾠshown	 ﾠby	 ﾠ15	 ﾠ
of	 ﾠ20	 ﾠolder	 ﾠbut	 ﾠonly	 ﾠ8	 ﾠof	 ﾠ20	 ﾠyounger	 ﾠinfants	 ﾠ(respective	 ﾠZ=	 ﾠ2.69,	 ﾠp	 ﾠ<	 ﾠ.01,	 ﾠand	 ﾠ0.87,	 ﾠns).	 ﾠ
In	 ﾠsum,	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠlooked	 ﾠmarkedly	 ﾠlonger	 ﾠwhen	 ﾠit	 ﾠwas	 ﾠrevealed	 ﾠthat	 ﾠthe	 ﾠ
central	 ﾠactor	 ﾠhad	 ﾠbeen	 ﾠlooking	 ﾠat	 ﾠthe	 ﾠtruck	 ﾠwhile	 ﾠspeaking,	 ﾠrather	 ﾠthan	 ﾠat	 ﾠthe	 ﾠother	 ﾠperson.	 ﾠ
Nine-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠwere	 ﾠinsensitive	 ﾠto	 ﾠthe	 ﾠrelationship	 ﾠbetween	 ﾠthe	 ﾠcentral	 ﾠactor’s	 ﾠ
gaze	 ﾠand	 ﾠthe	 ﾠlocation	 ﾠof	 ﾠher	 ﾠsocial	 ﾠpartner,	 ﾠconsistent	 ﾠwith	 ﾠthe	 ﾠsuggestion	 ﾠof	 ﾠour	 ﾠearlier	 ﾠex-ﾭ‐
periments	 ﾠthat	 ﾠsuch	 ﾠinfants	 ﾠdo	 ﾠnot	 ﾠview	 ﾠsocial	 ﾠgaze	 ﾠas	 ﾠtarget-ﾭ‐directed.	 ﾠ
Previous	 ﾠstudies	 ﾠprovide	 ﾠevidence	 ﾠthat	 ﾠyounger	 ﾠinfants	 ﾠunderstand	 ﾠthat	 ﾠa	 ﾠperson	 ﾠ
should	 ﾠspeak	 ﾠto	 ﾠanother	 ﾠperson	 ﾠbut	 ﾠnot	 ﾠto	 ﾠan	 ﾠinanimate	 ﾠobject	 ﾠ(Legerstee,	 ﾠBarna,	 ﾠ&	 ﾠDi-ﾭ‐
Adamo,	 ﾠ2000;	 ﾠMolina,	 ﾠVan	 ﾠde	 ﾠWalle,	 ﾠCondry,	 ﾠ&	 ﾠSpelke,	 ﾠ2004).	 ﾠThe	 ﾠpresent	 ﾠresults	 ﾠbuild	 ﾠon	 ﾠ
and	 ﾠextend	 ﾠthis	 ﾠ inding	 ﾠby	 ﾠshowing	 ﾠthat	 ﾠbetween	 ﾠ9	 ﾠand	 ﾠ10	 ﾠmonths,	 ﾠinfants	 ﾠbegin	 ﾠto	 ﾠuse	 ﾠa	 ﾠ
person’s	 ﾠgaze	 ﾠdirection	 ﾠto	 ﾠdetermine	 ﾠthe	 ﾠlocation	 ﾠof	 ﾠher	 ﾠconversational	 ﾠpartner.	 ﾠTheir	 ﾠin-ﾭ‐
creased	 ﾠlooking	 ﾠduring	 ﾠinconsistent	 ﾠoutcomes	 ﾠthus	 ﾠappears	 ﾠto	 ﾠre lect	 ﾠthe	 ﾠintegration	 ﾠof	 ﾠ
new	 ﾠknowledge	 ﾠabout	 ﾠsocial	 ﾠgaze	 ﾠwith	 ﾠan	 ﾠalready	 ﾠpresent	 ﾠunderstanding	 ﾠof	 ﾠthe	 ﾠappropri-ﾭ‐
ate	 ﾠparticipants	 ﾠof	 ﾠa	 ﾠsocial	 ﾠinteraction.	 ﾠ
General	 ﾠDiscussion
In	 ﾠExperiments	 ﾠ1	 ﾠand	 ﾠ2,	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠdetected	 ﾠthe	 ﾠmutual	 ﾠgaze	 ﾠbetween	 ﾠ
two	 ﾠpeople	 ﾠin	 ﾠa	 ﾠbrief	 ﾠsocial	 ﾠinteraction,	 ﾠand	 ﾠthey	 ﾠdiscriminated	 ﾠmutual	 ﾠfrom	 ﾠaverted	 ﾠgaze	 ﾠ
over	 ﾠchanges	 ﾠin	 ﾠthe	 ﾠpeople’s	 ﾠpositions.	 ﾠIn	 ﾠExperiment	 ﾠ3,	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠexpected	 ﾠa	 ﾠ
person	 ﾠto	 ﾠlook	 ﾠat	 ﾠher	 ﾠsocial	 ﾠpartner	 ﾠwhile	 ﾠconversing	 ﾠwith	 ﾠher,	 ﾠand	 ﾠthey	 ﾠshowed	 ﾠlonger	 ﾠ
looking—a	 ﾠnovelty	 ﾠor	 ﾠsurprise	 ﾠreaction—when	 ﾠthe	 ﾠperson	 ﾠwas	 ﾠrevealed	 ﾠto	 ﾠhave	 ﾠbeen	 ﾠlook-ﾭ‐
ing	 ﾠaway	 ﾠfrom	 ﾠher	 ﾠsocial	 ﾠpartner	 ﾠin	 ﾠthe	 ﾠdirection	 ﾠof	 ﾠa	 ﾠtruck.	 ﾠIn	 ﾠstark	 ﾠcontrast,	 ﾠ9month-ﾭ‐old	 ﾠ
infants	 ﾠrevealed	 ﾠneither	 ﾠsensitivity	 ﾠtowards,	 ﾠnor	 ﾠexpectations	 ﾠabout,	 ﾠsocial	 ﾠgaze	 ﾠin	 ﾠthese	 ﾠ
third-ﾭ‐party	 ﾠpresentations,	 ﾠdespite	 ﾠthe	 ﾠcentral	 ﾠrole	 ﾠof	 ﾠsocial	 ﾠgaze	 ﾠin	 ﾠtheir	 ﾠown	 ﾠdyadic	 ﾠinter-ﾭ‐
actions.	 ﾠInfants'	 ﾠsuccessful	 ﾠreasoning	 ﾠat	 ﾠ10	 ﾠmonths	 ﾠprovides	 ﾠa	 ﾠstrong	 ﾠdemonstration	 ﾠof	 ﾠa	 ﾠ
target-ﾭ‐directed	 ﾠunderstanding	 ﾠof	 ﾠgaze	 ﾠin	 ﾠthe	 ﾠ1st	 ﾠyear.	 ﾠThis	 ﾠunderstanding	 ﾠis	 ﾠintegrated	 ﾠ
with	 ﾠother	 ﾠknowledge	 ﾠabout	 ﾠpeople’s	 ﾠsocial	 ﾠlooking	 ﾠbehaviors.	 ﾠWhereas	 ﾠprevious	 ﾠ
research	 ﾠhas	 ﾠdemonstrated	 ﾠthat	 ﾠ8-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠexpect	 ﾠan	 ﾠunseen	 ﾠentity	 ﾠto	 ﾠbe	 ﾠin	 ﾠthe	 ﾠ
location	 ﾠgiven	 ﾠby	 ﾠa	 ﾠperson’s	 ﾠgaze	 ﾠ(Csibra	 ﾠ&	 ﾠVolein,	 ﾠ2007),	 ﾠand	 ﾠthat	 ﾠ8-ﾭ‐and	 ﾠ9-ﾭ‐month-ﾭ‐old	 ﾠin-ﾭ‐
fants	 ﾠencode	 ﾠthe	 ﾠlink	 ﾠbetween	 ﾠgaze	 ﾠand	 ﾠits	 ﾠvisible	 ﾠtarget	 ﾠunder	 ﾠrestricted	 ﾠconditions	 ﾠ(John-ﾭ‐
son	 ﾠet	 ﾠal.,	 ﾠ2007,	 ﾠLuo,	 ﾠ2010;	 ﾠSenju	 ﾠet	 ﾠal.,	 ﾠ2008),	 ﾠExperiment	 ﾠ3	 ﾠfurther	 ﾠrequired	 ﾠthat	 ﾠinfants	 ﾠ
reason	 ﾠabout	 ﾠthe	 ﾠspeci ic	 ﾠidentity	 ﾠof	 ﾠa	 ﾠhidden	 ﾠtarget	 ﾠof	 ﾠgaze.	 ﾠTen-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠknow	 ﾠ
not	 ﾠonly	 ﾠthat	 ﾠpeople	 ﾠlook	 ﾠat	 ﾠthings	 ﾠbut	 ﾠalso	 ﾠthat	 ﾠthey	 ﾠlook	 ﾠat	 ﾠother	 ﾠpeople	 ﾠwhile	 ﾠengaging	 ﾠ
them	 ﾠin	 ﾠconversation.	 ﾠ
The	 ﾠpattern	 ﾠof	 ﾠ9-ﾭ‐month-ﾭ‐old	 ﾠinfants’	 ﾠresponses	 ﾠacross	 ﾠthese	 ﾠthree	 ﾠexperiments	 ﾠsug-ﾭ‐
gests	 ﾠthat	 ﾠthey	 ﾠlack	 ﾠan	 ﾠunderstanding	 ﾠof	 ﾠthe	 ﾠintentional,	 ﾠtarget-ﾭ‐directed	 ﾠnature	 ﾠof	 ﾠsocial	 ﾠ
gaze	 ﾠbetween	 ﾠtwo	 ﾠpeople	 ﾠwhom	 ﾠthe	 ﾠinfants	 ﾠobserve	 ﾠbehaving	 ﾠin	 ﾠa	 ﾠnatural,	 ﾠsocial	 ﾠmanner.	 ﾠ
Of	 ﾠcourse,	 ﾠit	 ﾠremains	 ﾠpossible	 ﾠthat	 ﾠa	 ﾠmore	 ﾠsensitive	 ﾠmeasure	 ﾠwould	 ﾠreveal	 ﾠa	 ﾠcompetence	 ﾠ
that	 ﾠescaped	 ﾠdetection	 ﾠin	 ﾠthe	 ﾠpresent	 ﾠexperiments;	 ﾠtherefore,	 ﾠthe	 ﾠpresent	 ﾠstudies	 ﾠcannot	 ﾠ
conclude	 ﾠthat	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants’	 ﾠsuccessful	 ﾠreasoning	 ﾠabout	 ﾠsocial	 ﾠgaze	 ﾠdeveloped	 ﾠ
wholly	 ﾠin	 ﾠthe	 ﾠspace	 ﾠof	 ﾠ1	 ﾠmonth.	 ﾠIt	 ﾠshould	 ﾠbe	 ﾠnoted,	 ﾠhowever,	 ﾠthat	 ﾠthe	 ﾠmethods	 ﾠof	 ﾠthese	 ﾠex-ﾭ‐
periments	 ﾠwere	 ﾠsimple	 ﾠand	 ﾠstraightforward,	 ﾠand	 ﾠthat	 ﾠall	 ﾠof	 ﾠthem	 ﾠyielded	 ﾠclear	 ﾠeffects	 ﾠat	 ﾠ10	 ﾠ
months.	 ﾠMoreover,	 ﾠno	 ﾠexperiment	 ﾠyielded	 ﾠeffects	 ﾠin	 ﾠthe	 ﾠcorrect	 ﾠdirection	 ﾠat	 ﾠ9	 ﾠmonths,	 ﾠand	 ﾠ
an	 ﾠanalysis	 ﾠcombining	 ﾠparticipants	 ﾠfrom	 ﾠExperiments	 ﾠ1	 ﾠand	 ﾠ2,	 ﾠthus	 ﾠdoubling	 ﾠthe	 ﾠsample	 ﾠ
size,	 ﾠrevealed	 ﾠno	 ﾠindication	 ﾠthat	 ﾠ9-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠhad	 ﾠdiscriminated	 ﾠbetween	 ﾠpresenta-ﾭ‐
tions	 ﾠof	 ﾠmutual	 ﾠand	 ﾠaverted	 ﾠgaze.	 ﾠAlthough	 ﾠother	 ﾠcognitive	 ﾠprocesses,	 ﾠdeveloping	 ﾠover	 ﾠmul-ﾭ‐
tiple	 ﾠmonths	 ﾠprior	 ﾠto	 ﾠthis	 ﾠwindow,	 ﾠmay	 ﾠhave	 ﾠcontributed	 ﾠto	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants’	 ﾠ
achievements,	 ﾠit	 ﾠappears	 ﾠfrom	 ﾠthe	 ﾠcurrent	 ﾠdata	 ﾠthat	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠunderstand	 ﾠso-ﾭ‐
cial	 ﾠgaze	 ﾠin	 ﾠa	 ﾠgeneral	 ﾠway	 ﾠthat	 ﾠ9-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠdo	 ﾠnot.	 ﾠ
The	 ﾠpresent	 ﾠstudies	 ﾠonly	 ﾠdocument	 ﾠknowledge	 ﾠabout	 ﾠthe	 ﾠintentional	 ﾠrelation	 ﾠbe-ﾭ‐
tween	 ﾠlooker	 ﾠand	 ﾠsocial	 ﾠpartner	 ﾠestablished	 ﾠby	 ﾠsocial	 ﾠgaze,	 ﾠand	 ﾠdo	 ﾠnot	 ﾠdirectly	 ﾠreveal	 ﾠattri-ﾭ‐
bution	 ﾠof	 ﾠa	 ﾠspeci ic	 ﾠintentional	 ﾠmental	 ﾠstate	 ﾠexplaining	 ﾠthe	 ﾠlooker’s	 ﾠgaze	 ﾠbehavior.	 ﾠTo	 ﾠex-ﾭ‐
plore	 ﾠthe	 ﾠpossibility	 ﾠthat	 ﾠthird-ﾭ‐party	 ﾠsocial	 ﾠgaze	 ﾠunderstanding	 ﾠmay	 ﾠbe	 ﾠrelated	 ﾠto	 ﾠthe	 ﾠde-ﾭ‐
velopment	 ﾠof	 ﾠunderstanding	 ﾠsocial	 ﾠor	 ﾠcommunicative	 ﾠintentions,	 ﾠwe	 ﾠnow	 ﾠconsider	 ﾠwhether	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants’	 ﾠperformance	 ﾠmight	 ﾠinstead	 ﾠhave	 ﾠresulted	 ﾠfrom	 ﾠattributing	 ﾠeither	 ﾠof	 ﾠ
two	 ﾠother	 ﾠgaze-ﾭ‐relevant	 ﾠintentional	 ﾠstates	 ﾠ(goal-ﾭ‐directed	 ﾠaction	 ﾠand	 ﾠperception).	 ﾠ
Previous	 ﾠstudies	 ﾠsuggest	 ﾠthat	 ﾠ9-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠmay	 ﾠalready	 ﾠview	 ﾠgaze	 ﾠas	 ﾠa	 ﾠgoal-ﾭ‐
directed	 ﾠaction,	 ﾠbut	 ﾠonly	 ﾠif	 ﾠit	 ﾠis	 ﾠperformed	 ﾠin	 ﾠa	 ﾠmanner	 ﾠ(Johnson	 ﾠet	 ﾠal.,	 ﾠ2007)	 ﾠor	 ﾠcontext	 ﾠ
(Luo,	 ﾠ2010)	 ﾠthat	 ﾠinvokes	 ﾠthe	 ﾠteleological	 ﾠreasoning	 ﾠsystem	 ﾠwith	 ﾠwhich	 ﾠthey	 ﾠalso	 ﾠjudge	 ﾠ
novel	 ﾠactions	 ﾠas	 ﾠgoal-ﾭ‐directed	 ﾠ(Csibra,	 ﾠ2003).	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants’	 ﾠsuperior	 ﾠperformance	 ﾠ
therefore	 ﾠcannot	 ﾠbe	 ﾠexplained	 ﾠas	 ﾠan	 ﾠapplication	 ﾠof	 ﾠthe	 ﾠgeneral	 ﾠprinciples	 ﾠof	 ﾠteleological	 ﾠrea-ﾭ‐
soning:	 ﾠall	 ﾠlooks	 ﾠoccurred	 ﾠwithout	 ﾠequi inal	 ﾠvariation,	 ﾠand	 ﾠthe	 ﾠsituational	 ﾠconstraints	 ﾠof	 ﾠthe	 ﾠ
actors	 ﾠwere	 ﾠidentical	 ﾠfor	 ﾠboth	 ﾠage	 ﾠgroups.	 ﾠ
Alternatively,	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠmay	 ﾠbetter	 ﾠunderstand	 ﾠthe	 ﾠrelationship	 ﾠbe-ﾭ‐
tween	 ﾠgaze	 ﾠand	 ﾠperception.	 ﾠOne	 ﾠprior	 ﾠstudy	 ﾠfound	 ﾠthat	 ﾠ9-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠfollow	 ﾠthe	 ﾠgaze	 ﾠ
of	 ﾠa	 ﾠperson	 ﾠwith	 ﾠopen	 ﾠor	 ﾠclosed	 ﾠeyes	 ﾠequally,	 ﾠwhereas	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠlimit	 ﾠgaze-ﾭ‐
following	 ﾠto	 ﾠopen-ﾭ‐eyed	 ﾠlookers,	 ﾠa	 ﾠdevelopment	 ﾠthe	 ﾠauthors	 ﾠattribute	 ﾠto	 ﾠa	 ﾠnew	 ﾠunderstand-ﾭ‐
ing	 ﾠof	 ﾠlooking	 ﾠas	 ﾠseeing	 ﾠ(Brooks	 ﾠ&	 ﾠMeltzoff,	 ﾠ2005).	 ﾠStarting	 ﾠaround	 ﾠ10	 ﾠmonths,	 ﾠinfants	 ﾠalso	 ﾠ
show	 ﾠobjects	 ﾠto	 ﾠa	 ﾠsocial	 ﾠpartner	 ﾠby	 ﾠlifting	 ﾠthem	 ﾠin	 ﾠfront	 ﾠof	 ﾠher	 ﾠface	 ﾠ(Carpenter	 ﾠet	 ﾠal.,	 ﾠ1998),	 ﾠ
and	 ﾠby	 ﾠ11	 ﾠmonths	 ﾠthey	 ﾠappreciate	 ﾠthat	 ﾠinformation	 ﾠgained	 ﾠthrough	 ﾠvisual	 ﾠaccess	 ﾠcan	 ﾠin lu-ﾭ‐
ence	 ﾠa	 ﾠperson’s	 ﾠactions	 ﾠ(Xu	 ﾠ&	 ﾠDenison,	 ﾠ2009).	 ﾠDespite	 ﾠa	 ﾠgrowing	 ﾠappreciation	 ﾠof	 ﾠlooking	 ﾠas	 ﾠ
seeing,	 ﾠhowever,	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠdo	 ﾠnot	 ﾠgenerally	 ﾠencode	 ﾠthe	 ﾠintentional	 ﾠrelation	 ﾠbe-ﾭ‐
tween	 ﾠa	 ﾠlooker	 ﾠand	 ﾠtarget	 ﾠinanimate	 ﾠobject	 ﾠ(Brune	 ﾠ&	 ﾠWoodward,	 ﾠ2007).	 ﾠThis	 ﾠresult	 ﾠsug-ﾭ‐
gests	 ﾠthat	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠin	 ﾠthe	 ﾠpresent	 ﾠstudies	 ﾠdid	 ﾠnot	 ﾠsucceed	 ﾠbecause	 ﾠthey	 ﾠbetter	 ﾠ
encoded	 ﾠthe	 ﾠperceptual	 ﾠconsequences	 ﾠof	 ﾠthe	 ﾠactors’	 ﾠgazes.	 ﾠ
Future	 ﾠstudies	 ﾠshould	 ﾠdirectly	 ﾠcontrast	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠinfants’	 ﾠreasoning	 ﾠabout	 ﾠlooks	 ﾠ
to	 ﾠinanimate	 ﾠobjects	 ﾠversus	 ﾠsocial	 ﾠpartners	 ﾠto	 ﾠdetermine	 ﾠwhether	 ﾠtheir	 ﾠdiscrepant	 ﾠper-ﾭ‐
formance	 ﾠin	 ﾠBrune	 ﾠand	 ﾠWoodward	 ﾠ(2007)	 ﾠand	 ﾠthe	 ﾠpresent	 ﾠstudies	 ﾠis	 ﾠdue	 ﾠto	 ﾠprocedural	 ﾠdif-ﾭ‐
ferences,	 ﾠor	 ﾠwhether	 ﾠit	 ﾠreveals	 ﾠa	 ﾠdomain-ﾭ‐speci ic	 ﾠimprovement	 ﾠin	 ﾠunderstanding	 ﾠsocial	 ﾠ
gaze.	 ﾠEvidence	 ﾠfor	 ﾠthe	 ﾠlatter	 ﾠpossibility	 ﾠwould	 ﾠsupport	 ﾠthe	 ﾠpossibility	 ﾠthat	 ﾠ10-ﾭ‐month-ﾭ‐old	 ﾠ
infants	 ﾠnewly	 ﾠappreciate	 ﾠthe	 ﾠsocial	 ﾠgoals	 ﾠthat	 ﾠgaze	 ﾠmay	 ﾠbe	 ﾠused	 ﾠto	 ﾠachieve,	 ﾠsuch	 ﾠas	 ﾠthe	 ﾠde-ﾭ‐
sire	 ﾠto	 ﾠestablish	 ﾠand	 ﾠmaintain	 ﾠsocial	 ﾠcontact	 ﾠwith	 ﾠanother	 ﾠperson,	 ﾠor	 ﾠto	 ﾠcommunicate	 ﾠwith	 ﾠ
her.	 ﾠTo	 ﾠour	 ﾠknowledge,	 ﾠthere	 ﾠis	 ﾠno	 ﾠclear	 ﾠevidence	 ﾠthat	 ﾠinfants	 ﾠyounger	 ﾠthan	 ﾠ10	 ﾠmonths	 ﾠun-ﾭ‐
derstand	 ﾠhow	 ﾠsocial	 ﾠgoals	 ﾠmay	 ﾠshape	 ﾠthe	 ﾠsocial	 ﾠbehavior	 ﾠof	 ﾠone	 ﾠagent	 ﾠtowards	 ﾠanother	 ﾠ
(Woodward,	 ﾠ2009),	 ﾠdespite	 ﾠclear	 ﾠabilities	 ﾠto	 ﾠreason	 ﾠabout	 ﾠcommunicative	 ﾠor	 ﾠsocial	 ﾠpart-ﾭ‐ners	 ﾠand	 ﾠtheir	 ﾠsocial	 ﾠrelations	 ﾠ(e.g.,	 ﾠCsibra	 ﾠ&	 ﾠGergely,	 ﾠ2006;	 ﾠHamlin,	 ﾠWynn,	 ﾠ&	 ﾠBloom,	 ﾠ2007;	 ﾠ
Kinzler,	 ﾠDupoux,	 ﾠ&	 ﾠSpelke,	 ﾠ2007)	 ﾠand	 ﾠabout	 ﾠgoal-ﾭ‐directed	 ﾠagents	 ﾠand	 ﾠtheir	 ﾠphysical	 ﾠactions	 ﾠ
(e.g.,	 ﾠGergely,	 ﾠNádasdy,	 ﾠCsibra,	 ﾠ&	 ﾠBíró,	 ﾠ1995;	 ﾠWoodward,	 ﾠ1998).	 ﾠ
Beyond	 ﾠtheir	 ﾠimplications	 ﾠfor	 ﾠthe	 ﾠdevelopment	 ﾠof	 ﾠinfants’	 ﾠgaze	 ﾠunderstanding,	 ﾠthe	 ﾠ
present	 ﾠresults	 ﾠprovide	 ﾠa	 ﾠfoundation	 ﾠfor	 ﾠfurther	 ﾠstudying	 ﾠthe	 ﾠdevelopment	 ﾠof	 ﾠinfants’	 ﾠand	 ﾠ
young	 ﾠchildren’s	 ﾠsocial	 ﾠpsychological	 ﾠreasoning.	 ﾠTen-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠencode	 ﾠsimple,	 ﾠ
natural	 ﾠinstances	 ﾠof	 ﾠthird-ﾭ‐party	 ﾠsocial	 ﾠgaze;	 ﾠknow	 ﾠthat	 ﾠpeople	 ﾠlook	 ﾠat	 ﾠothers	 ﾠin	 ﾠparticular	 ﾠ
social	 ﾠcontexts;	 ﾠand	 ﾠgenerate	 ﾠinferences	 ﾠabout	 ﾠthe	 ﾠtarget	 ﾠof	 ﾠa	 ﾠperson’s	 ﾠsocial	 ﾠgaze.	 ﾠFuture	 ﾠ
Running	 ﾠhead:	 ﾠINFANTS’	 ﾠDEVELOPING	 ﾠUNDERSTANDING	 ﾠOF	 ﾠSOCIAL	 ﾠGAZE	 ﾠ24	 ﾠstudies	 ﾠ
should	 ﾠexplore	 ﾠwhether	 ﾠinfants	 ﾠat	 ﾠthis	 ﾠage	 ﾠalso	 ﾠuse	 ﾠsocial	 ﾠgaze	 ﾠto	 ﾠmake	 ﾠmature	 ﾠinferences	 ﾠ
about	 ﾠa	 ﾠperson’s	 ﾠsocial	 ﾠgoals,	 ﾠor	 ﾠher	 ﾠsocial	 ﾠrelationships	 ﾠwith	 ﾠother	 ﾠpeople.	 ﾠ
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 ﾠFigure	 ﾠ1.	 ﾠExample	 ﾠdisplays	 ﾠand	 ﾠdesign	 ﾠfor	 ﾠExperiments	 ﾠ1	 ﾠand	 ﾠ2.	 ﾠ(a)	 ﾠDuring	 ﾠhabituation,	 ﾠthe	 ﾠ
position	 ﾠof	 ﾠthe	 ﾠman	 ﾠswitched	 ﾠfrom	 ﾠleft	 ﾠto	 ﾠright	 ﾠon	 ﾠsuccessive	 ﾠpresentations.	 ﾠFigure	 ﾠincludes	 ﾠ
both	 ﾠthe	 ﾠstarting	 ﾠand	 ﾠending	 ﾠframe	 ﾠfor	 ﾠeach	 ﾠof	 ﾠthe	 ﾠtwo	 ﾠalternating	 ﾠhabituation	 ﾠmovies.	 ﾠ(b)	 ﾠ
During	 ﾠthe	 ﾠtest	 ﾠphase,	 ﾠthe	 ﾠman	 ﾠnow	 ﾠoccupied	 ﾠthe	 ﾠcenter	 ﾠof	 ﾠthe	 ﾠscreen.	 ﾠ
The	 ﾠtest	 ﾠsequence	 ﾠfeatured	 ﾠalternating	 ﾠpresentations	 ﾠof	 ﾠmutual	 ﾠand	 ﾠaverted	 ﾠgaze,	 ﾠ
drawn	 ﾠfrom	 ﾠthe	 ﾠfour	 ﾠmovies	 ﾠshown.	 ﾠTest	 ﾠmovies	 ﾠalso	 ﾠfeatured	 ﾠboth	 ﾠactors	 ﾠfacing	 ﾠforwards	 ﾠ
and	 ﾠthen	 ﾠturning,	 ﾠbut	 ﾠonly	 ﾠthe	 ﾠending	 ﾠframes	 ﾠfor	 ﾠeach	 ﾠof	 ﾠthe	 ﾠfour	 ﾠtest	 ﾠmovies	 ﾠare	 ﾠshown	 ﾠ
here.	 ﾠ
Figure	 ﾠ2.	 ﾠResults	 ﾠfor	 ﾠExperiment	 ﾠ1.	 ﾠInfants	 ﾠviewed	 ﾠthe	 ﾠtwo	 ﾠactors	 ﾠturn	 ﾠsilently.	 ﾠError	 ﾠbars	 ﾠ
represent	 ﾠstandard	 ﾠerror.	 ﾠ
Experiment	 ﾠ1:	 ﾠSilent	 ﾠGaze	 ﾠ	 ﾠ
Figure	 ﾠ3.	 ﾠResults	 ﾠfor	 ﾠExperiment	 ﾠ2.	 ﾠInfants	 ﾠviewed	 ﾠthe	 ﾠtwo	 ﾠactors	 ﾠturn	 ﾠand	 ﾠgreet	 ﾠeach	 ﾠother	 ﾠ
verbally.	 ﾠError	 ﾠbars	 ﾠrepresent	 ﾠstandard	 ﾠerror.	 ﾠ
Experiment	 ﾠ2:	 ﾠGaze	 ﾠwith	 ﾠVerbal	 ﾠGreeting	 ﾠFigure	 ﾠ4.	 ﾠThe	 ﾠdesign	 ﾠof	 ﾠExperiment	 ﾠ3.	 ﾠa)	 ﾠAcross	 ﾠfour	 ﾠfamiliarization	 ﾠtrials,	 ﾠthe	 ﾠsocial	 ﾠpartner	 ﾠ
and	 ﾠthe	 ﾠtruck	 ﾠappeared	 ﾠin	 ﾠeach	 ﾠlocation	 ﾠtwice.	 ﾠb)	 ﾠAt	 ﾠthe	 ﾠstart	 ﾠof	 ﾠeach	 ﾠtest	 ﾠtrial,	 ﾠthe	 ﾠcentral	 ﾠ
actor	 ﾠappeared	 ﾠon	 ﾠher	 ﾠown	 ﾠand	 ﾠturned	 ﾠleft	 ﾠor	 ﾠright	 ﾠ(shown)	 ﾠto	 ﾠhave	 ﾠa	 ﾠbrief	 ﾠconversation	 ﾠ
with	 ﾠthe	 ﾠhidden	 ﾠsocial	 ﾠpartner.	 ﾠc)	 ﾠFollowing	 ﾠthe	 ﾠconversation,	 ﾠthe	 ﾠcentral	 ﾠactor	 ﾠwas	 ﾠoc-ﾭ‐
cluded	 ﾠand	 ﾠthe	 ﾠsocial	 ﾠpartner	 ﾠagain	 ﾠappeared,	 ﾠin	 ﾠan	 ﾠarrangement	 ﾠthat	 ﾠwas	 ﾠeither	 ﾠ(i)	 ﾠconsis-ﾭ‐
tent	 ﾠor	 ﾠ(ii)	 ﾠinconsistent	 ﾠwith	 ﾠthe	 ﾠcentral	 ﾠactor’s	 ﾠprior	 ﾠdirection	 ﾠof	 ﾠsocial	 ﾠgaze.	 ﾠ
Figure	 ﾠ5.	 ﾠResults	 ﾠfor	 ﾠExperiment	 ﾠ3.	 ﾠError	 ﾠbars	 ﾠrepresent	 ﾠstandard	 ﾠerror.	 ﾠ
Nine-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠTen-ﾭ‐month-ﾭ‐old	 ﾠinfants	 ﾠ